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ABSTRACT 
 Previous research has shown that participation in programs designed to connect students 
to campus can increase student success and retention.  However, very little of this research has 
controlled for selections bias.  The purpose of this study was to use propensity score matching to 
control for selection bias while analyzing three campus connection programs for their 
relationship to academic performance, measured by GPA after the first and second year and 
measured by retention to the second and third year.  The campus connection programs analyzed 
were membership in a Greek organization, participation in a learning community, and enrollment 
in an academic skills course. 
 Data for this study were gathered from a land-grant institution in the Midwest.  
Participants were first-year students directly from high school in the first-year cohort of 2004, 
2005, 2006, and 2007.  Propensity score matching was done using background variables 
including measures of academic ability, financial aid information, and college in which the 
student’s academic major is housed.  After propensity score matching was completed, the 
background variables were again included as control variables in calculating least-squared and 
logit regression for the analysis.  
 Results showed measurable differences in the success and retention rates due to the 
campus connection programs.  Results indicated that membership in a Greek organization had a 
positive impact on retention to the second and third year, but no statistically significant 
relationship to GPA after the first or second year.  Participation in a learning community showed 
modest gains in GPA after the first and second year and similarly modest gains in retention to the 
second and third year.  Finally, enrollment in an academic skills course had a modest, negative 
relationship to GPA after the first and second year and no statistically significant relationship to 
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retention to the second and third year. These mixed results demonstrate the complex effects of 
campus connection programs. 
 This study provides valuable information to faculty and staff who are responsible for 
implementing programs designed to increase student success and retention.  Recommendations 
include encouraging Greek chapters to align programming more closely with the academic 
support services offered on campus and conducting assessments of the highest performing 
learning communities to identify the most impactful practices.  These practices should then be 
replicated in other learning communities on campus.  Additionally, it was recommended to 
conduct assessments of the various aspects of the academic skills course including instructor 
preparation and training and the degree to which students integrate course material into their 
academic experiences. 
 Students self-select into many campus programs and this study can also serve as a model 
of how to control for selection bias in assessing these programs. Additional suggestions for 
background variables are provided as well as implications for future research.
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CHAPTER 1 
INTRODUCTION 
In the Fall 2008 academic term, 3.02 million students enrolled for the first time at a 
degree granting institution of higher education (National Center for Educational Statistics, 2010).  
Of those students, only 66.7% will likely persist to their second year at the same institution and a 
mere 46.2% will earn a baccalaureate degree (American College Testing Progam, 2010).  The 
gap between the number of students enrolling in institutions of higher education and the number 
of students graduating from those institutions is discouraging.   
 Many researchers have written about the successful retention of college students.  Recent 
approaches to this topic have included an interactionalist model of student retention (Tinto, 
1993), models based on student characteristics and institutional type (Braxton, Hirschy, & 
McClendon, 2004), and research focusing on the campus conditions which foster student 
retention (Kuh, Kinzie, Schuh, & Whitt, 2005).  While these contributions help practitioners 
understand different aspects of student retention, graduation rates of college students have not 
changed significantly in over 100 years (Braxton, 2000). 
 Researchers have also analyzed programs designed by faculty and staff aimed at 
enriching the experience of college students.  These experiences include learning communities 
(Hotchkiss, Moore, & Pitts, 2006; Pence, Workman, & Haruta, 2005; Waldron & Yungbluth, 
2007), and academic skills courses (Boudreau & Kromrey, 1994; Cannici & Poulton, 1990; 
Williford, Cross Chapman, & Kahrig, 2000-2001; Wright Sidle & McReynolds, 1999).  
Membership in a Greek organization has also been found to increase sense of community 
(Lounsbury & DeNeui, 1996; Pascarella & Terenzini, 2005), involvement (Pascarella & 
Terenzini, 2005; Pike, 2000) and have a positive correlation to college student retention 
2 
 
(DeBard, Lake, & Binder, 2006).  These programs serve as a way to connect students to a 
college campus and integrate them into the social and academic life of the institution. 
Problem 
Researchers have shown that a student’s connection to campus through various 
connection points at four-year institutions contributes to stronger academic performance and 
retention.  However, very little of this research has been done using a causal design controlling 
for selection bias.  That is, the students who participate in many of the programs and experiences 
aimed at connecting students to the institution may be significantly different from the students 
who are not participating in these programs or experiences. Consequently, much of the research 
that has been done in the areas of student achievement and retention may be biased because 
certain types of students may be predisposed to participating in these programs. 
Purpose 
 Using a causal research design controlling for selection bias, the purpose of this study 
was to analyze selected campus connections for their relationship to academic performance, 
measured by grade point average (GPA) and retention among full-time students at a Midwestern, 
land-grant university who enter directly from high school. 
Research Questions 
 The following research questions guided this study: 
1.  What effects do the three selected campus connection experiences (membership in a 
Greek organization, participating in a learning community, and enrollment in an 
academic success course) have on students’ short-term success, as measured by 
cumulative GPA after their second semester and by first-year to second-year retention as 
measured by reenrollment during the fall semester of the second year? 
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2. What effects do the three selected campus connection experiences (membership in a 
Greek organization, participating in a learning community, and enrollment in an 
academic success course) have on students’ long-term success, as measured by 
cumulative GPA after their fourth semester and by second-year to third-year retention as 
measured by reenrollment during the fall semester of the third year? 
3. How do the results obtained via regression analysis after propensity score matching differ 
from results obtained via use of traditional OLS regression? 
Delimitations 
 The purpose of this research project was not to develop a comprehensive theory or model 
of college student retention.  As mentioned above, researchers have already formulated multiple 
theories of student retention.  The goal of this study was to improve upon research that has 
already been done by analyzing selected campus connections through methods that control for 
selection bias.  Also, the focus of this study was not “student engagement” as measured by NSSE 
that focuses on five institutional areas: academic challenge, active and collaborative learning, 
student-faculty interaction, enriching educational experiences and supportive campus 
environments (Kuh, et al., 2005).  This study did not proceed from any of these five constructs.  
Instead, this project analyzed the specific student-institutional connection points of Greek 
organizations, learning communities, and academic skills courses to better understand how those 
connections affected participating students’ GPA and retention. 
Significance of Study 
 This research was designed to benefit faculty and staff on college and university 
campuses responsible for designing and implementing student retention programs.  By analyzing 
the relationships between connection points and students’ GPA and retention rates, this study 
4 
 
provided faculty and staff information on the types of experiences that may provide the greatest 
benefit (relevant to success and retention) to students. Faculty and staff who read the results of 
this study can also have greater confidence that the findings are attributable more to the 
connection experience students have than to the selection bias inherent in students’ participation 
in these co-curricular programs or experiences.  
 This study also intended to provide students and their parents information about strategic 
involvement in the first year of college.  Since student time is one of the most precious resources 
on a college campus (Astin, 1984), the results of this study will provide information to students 
about connection experiences that provide the greatest return on achievement and retention for 
the investment of their time. 
 Professionals on college and university campuses who are responsible for assessment 
may also benefit from this study as well.  This study offered a design for causal program 
assessment using data that is relatively easy to access for assessment professionals.  The results 
of this study should inform assessment efforts and provide information on the use of propensity 
score matching to assessment professionals for use in program evaluation and assessment. 
 Finally, this study was intended to make an important contribution to the literature on 
college student retention.  As mentioned previously, much of the research done on college 
student success and achievement has not taken appropriate steps to control for selection bias.  By 
answering the third research question, this study illustrated the differences between regression 
with propensity score matching and traditional OLS regression using the same student database.   
Theoretical Framework 
 This study was conducted using postpositivist assumptions.  These assumptions include 
the recognition that, although there is no absolute truth when dealing with human behavior and 
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we cannot be certain about the cause and effect relationship between variables and behavior, 
empirical research can determine the causes most likely to produce a certain effect (Creswell, 
2009). 
 Three key theories of student involvement and retention were used to guide this study.  
Astin’s theory of student involvement (1984), Tinto’s theory of student departure (1993), and 
Bean’s student attrition model (1980, 1983) provided the grounding for this study.  Astin defines 
student involvement as “the amount of physical and psychological energy that the student 
devotes to the academic experience” (1984, p. 297).  Said differently, the greater the amount of 
physical and psychological energy expended on academic pursuits, the more meaningful the 
involvement in those pursuits.   
The theory of student involvement places responsibility on students to be engaged in their 
college success.  Involvement has a substantial behavioral component.  Students are not empty 
boxes waiting to be filled. Rather, success in college can largely be attributed to the decisions 
students make and the behaviors in which they engage (Astin, 1984).  When students choose 
behaviors leading to an increase in involvement, those students should also have an enriched 
academic experience (Astin, 1984). 
Tinto’s (1993) model of student departure and Bean’s (1980, 1983) model of student 
attrition both place great emphasis on a student’s transition and integration into the institution.  
Great importance is placed on an appropriate “fit” between the student and the institution in 
these models.  However, Bean also includes factors external to institutions as shaping students’ 
decision to return to their institutions.  These factors include family support, friend support, and 
adequate financial means as external factors.  
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Additionally, past research justifies using GPA as a measure for academic achievement 
because of the strong correlation GPA has to retention and graduation.  For students participating 
in a university honors program, first semester grade point average is a predictor of successfully 
graduating with honors (Campbell & Fuqua, 2008-2009).  Murtaugh, Burns, and Schuster (1999) 
found first quarter GPA to be a predictor of graduation.  Still others found first year cumulative 
GPA to be a predictor of a student being retained from their first year to their second year of 
college (Whalen, Saunders, & Shelley, 2009-2010) or to graduation (Allen, 1999).  Although not 
a perfect measure of student achievement or learning, GPA is critical to college students and the 
institutions they attend.  Grades determine a student’s academic standing, admissions to selective 
majors, and degree requirements.  “Virtually without exception, students’ grades make 
statistically significant, frequently substantial, and indeed often the largest contribution to 
student persistence and attainment” (Pascarella & Terenzini, 2005, p. 397). 
The theories that grounded this study are discussed more in-depth in chapter two.  Based 
on these theories, three campus programs were identified that are intended to make substantial 
contributions to participating students’ campus involvement and are found at many universities 
throughout the United States. 
The programs chosen for this study were membership in a Greek organization, 
participation in a learning community, and enrollment in an academic skills course.  Membership 
in a Greek organization was chosen because deciding to join a Greek organization may indicate 
conscious intent to engage in the social life of the institution which would foster social 
integration.  Participation in a learning community was included in this study because a student’s 
joining in a learning community may indicate a decision to integrate into an institution both 
socially and academically.  Finally, enrollment in an academic skills course was chosen for this 
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study because a student’s decision to enroll in this type of course is a behavior which may 
demonstrate academic integration.   
These three campus connection programs were chosen for this study because many 
United States universities offer opportunities to participate in Greek life and enroll in an 
academic skills course.  Also, learning communities are becoming increasingly common at four-
year institutions across the country. 
Research Approach 
 Data for this study were obtained from the Office of the Registrar and the Office of 
Student Financial Aid.  Data contained first-year students enrolling directly from high school for 
the Fall 2004, Fall 2005, Fall 2006, and Fall 2007 academic terms.  Each cohort of students was 
tracked to the beginning of their fifth semester to determine which students from the original 
cohorts were retained from year one to year two and from year two to year three.  Cumulative 
GPA information was also collected for each student after their second and fourth semesters.  
Enrollment in each of the campus connections was tracked for each student as a single indicator 
variable “did participate” or “did not participate”.  The three campus connections of Greek 
organizations, learning communities and an academic skills course were chosen for this research 
study because a large number of students participate in each experience and because program 
offerings  similar to these three are found at many four-year institutions of higher education.   
 The four dependent variables for this study were first-year to second-year retention, 
second-year to third-year retention, GPA after the second semester, and GPA after the fourth 
semester.  The three independent variables tested include membership in a Greek organization, 
participation in a learning community, and enrollment in an academic skills course.  Variables 
that were used to conduct the propensity score matching include gender, living in a residence 
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hall, transfer credits at enrollment, race/ethnicity, high school GPA, , high school rank, ACT 
composite score, amount of loans, grants, benefits, and scholarships received, expected family 
contribution, status as a FAFSA filer, and college in which the academic major is housed. 
 Data analysis entailed propensity score matching followed by post-matching regression.  
The utilization of propensity score matching controlled for selection bias and ensured a 
resampling from the data set of a control group and treatment group with a similar likelihood 
(i.e., similar entering characteristics) of participating in the campus connection tested.  The 
calculation and implementation of the propensity score methodology followed the guidelines 
provided by Guo and Fraser (2010). 
 Once the propensity score matching was completed, post-matching regression was used 
to analyze the matched groups.  Ordinary Least Squares regression was used because the 
estimators produced with this method are the best linear unbiased estimators and meet the 
assumptions required for proper regression model fit.  Each dependent variable was used in a 
separate model with each of the three independent variables.  Only one independent variable per 
model was used in order to isolate the causal effect of the single independent variable tested.  
Total, there were four separate equations following propensity score matching.  For the first 
equation, cumulative GPA after the first year was used as the dependent variable.  Next, 
cumulative GPA after the fourth semester was the dependent variable.  The third equation used 
retention from the first year to the second year as the dependent variable.  For the fourth 
equation, retention from the second year to the third year was the dependent variable. 
Limitations of Study 
 The first limitation of this study was that it was based on data from a single institution.  
This limited the generalizabilty of the results.  In addition to having information from a single 
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institution, this study was only as good as the data collection practices of the institution from 
where the data were obtained.   
 Another limitation of this study was that participation was a categorical variable 
measured as participated or did not participate.  The relationship between the various 
involvement experiences and the dependent variables could be better understood if the amount of 
time a student was involved in each experience was measured.  Although more accurate 
relationships may be found, this approach was impractical as it would have entailed each student 
keeping a highly detailed log of their thoughts and behaviors for an entire academic year. 
Definitions 
 This section will provide definitions of terms or acronyms used in this proposal.  These 
definitions pertain to how the term or acronym is used for this study. 
Campus connection—a program or experience designed to assist a first-year students in their 
transition to college. 
Causal—Lazersfeld’s (as cited by Guo & Fraser, 2010, p. 22) definition will be used for this 
project.  Three conditions must be met for a causal relationship between variables: 1. The 
relationship must have temporal order.  The cause must happen before the effect.  2.  The 
variables need to be empirically correlated with each other.  3.  The empirical correlation 
cannot be explained by a third variable. 
GPA—Grade Point Average based on a traditional 4-point scale where A=4, B=3, C=2, D=1, 
and F=0. 
Membership in a Greek Organization—student is an active or pledging member of a Greek 
organization as recognized by the Office of Greek Affairs. 
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Directly from high school—Student’s high school graduation date was the spring immediately 
preceding entry into the university. This designation excludes transfer students and non-
traditionally aged students from the sample. 
Propensity Score Matching—Statistical technique which resamples a data set to assemble a 
treatment group and a control group that match based on the propensity of participating in 
the treatment. 
Summary 
 There have been many different approaches to analyzing the problem of college student 
retention and college student achievement.  However, much of this research has not used a causal 
design controlling for selection bias.  A quantitative approach using propensity score 
methodology and multivariate regression methodology was used to analyze the relationship 
between selected campus connections and the dependent variables of retention and GPA.  The 
results of this study may provide faculty and administrators with valuable information on student 
success and retention which may be useful in the planning and implementation of campus 
retention initiatives.  Parents and students can benefit from the findings of this study by 
understanding which programs and experiences can contribute to academic success and 
persistence to a college degree.  Finally, the causal design of this study provided useful 
contributions to the literature on college student success and retention. 
Overview of Following Chapters 
 Chapter two provides a review of literature including the conceptual framework of the 
study and each independent and dependent variable included in the study.  The purpose of this 
literature review is to provide background and rationale for the basis of this research project.  
Areas covered by the literature review include several theories of student retention/departure, 
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affiliation with a Greek organization, participation in a learning community, and enrollment in an 
academic skills course.  
 Chapter three provides detailed information on the methodology and methods for this 
study.  This chapter also includes information on the postpositivist approach being used, 
participants, data sources, variables, proposed data analysis procedures for propensity score 
matching and multivariate regression, and limitations of the research approach.   
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CHAPTER 2 
 
LITERATURE REVIEW 
 
To provide a framework for this study, past research on college student retention will be 
discussed.  Then, studies incorporating campus-based retention-relevant variables will be 
reviewed.  Finally, background characteristics of students and their impacts on retention and 
success will be discussed. 
Conceptual Model 
College Student Retention 
 College student retention is a complex and challenging phenomenon.  The challenge of 
college student departure is an ill-structured problem (Braxton, et al., 2004) requiring multiple 
theories and approaches to provide an adequate understanding of the problem (Braxton, et al., 
2004).  Approaches to this topic include a combination of economic, organizational, 
psychological, and sociological theories have been used to explain college student retention 
(Braxton & Hirschy, 2005). 
The earliest work on college student retention included Vincent Tinto’s interactionalist 
theory of student retention (Tinto, 1975).  Tinto revised his model in 1993 and now Tinto’s 
(1975, 1993) model of student departure has reached paradigmatic stature in the study of college 
student retention (Braxton, et al., 2004).  This model places central importance on the academic 
and social integration of a student.  A student’s interactions with the academic and social life of 
the institution result in the academic and social integration of the student into the campus. 
 As Tinto developed a foundation for research using the Model of Institutional Departure, 
Bean (1980, 1983) proposed a Student Attrition Model.  This model used employee turnover as a 
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framework for empirically studying college student departure and focuses on satisfaction in 
college and intent to leave college as the main precursors to dropping out of college. 
 One major difference between these two models of student retention comes in the level of 
importance placed on factors external to the institution in which the student is enrolled including 
students entering characteristics.  The Student Attrition model places a greater weight on external 
factors such as family support than does the Model of Student Departure (DesJardins, Ahlburg, 
& McCall, 2002). 
Tinto’s Interactionalist Model 
 Tinto’s (1975, 1993) Interactionalist Model of student departure was initially based on 
Arnold Van Gennup’s studies on rites of passage in tribal societies as well as on Emile 
Durkeim’s theory of suicide.  Conceptually, Tinto uses Van Gennup’s description of individuals 
in tribal societies moving from one important life stage to another to frame students’ college 
experiences.  The college going process begins with students separating from their past 
communities and transitioning to new communities.  A student transitions from the norms and 
behaviors of their past associations and begins developing new norms and behaviors in order to 
integrate themselves into their new environment. 
 Figure 2.1 shows Tinto’s (1993) revised model of student departure in its entirety.  The 
factors most impacting students’ decisions to leave institutions of higher education are 
mismatches between themselves and their institutions in the areas of educational and career 
goals, students’ lack of commitment to the institution they are attending, and incongruence  
between their personal values and expectations with the experiences they have with the academic 
and social systems of the institution (Tinto, 1993).  Students’ integration into the academic and 
social systems of the institution represent the level of integration into the institution that students 
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have achieved.  Students’ “integration making” experiences may change students’ educational 
goals or their commitment to degree completion either of which may result in decisions to leave 
the institution. 
The key student-level behavior in Tinto’s model of institutional departure is students’ 
integrating themselves into the academic and social environment of the institution.  However, 
students cannot integrate themselves into all college environments.  There needs to be a proper 
match between the student and the environment into which they are integrating.  Without a 
match or appropriate fit, a student will be much more likely to leave the institution prior to 
completion of their degree requirements (Tinto, 1993). 
Figure 2.1. Tinto’s (1993) Longitudinal Model of Institutional Departure 
 
 
 
 
 
 
 
 
 
 
 
 In an effort to update Tinto’s model of student departure, Braxton et al., (2004) found that 
only certain components of Tinto’s model were empirically supported at only certain types of 
15 
 
institutions.  At residential universities, the components of Tinto’s model that had robust 
empirical support were initial goal commitment impacting subsequent goal commitment and 
social integration; initial institutional commitment impacting subsequent institutional 
commitment; social integration impacting subsequent institutional commitment; and subsequent 
institutional commitment impacting persistence.  At four-year commuter institutions, the only 
two components of Tinto’s model receiving robust empirical support were student entry 
characteristics impacting initial institutional commitment and initial institutional commitment 
impacting subsequent institutional commitment. 
 Noticeably absent from both of these lists is empirical support for academic integration’s 
impact on the retention decision.  One possible explanation for the lack of support for this 
component is “the possible misspecification of the construct of academic integration by Tinto in 
his 1975 theoretical statement” (Braxton, et al., 2004, p. 18).  In his original model, Tinto 
regarded student departure as analogous to suicide as characterized by Durkheim (as cited in 
Braxton, et al., 2004).  Durkheim describes suicide as the result of not being fully integrated into 
one’s community.  In Tinto’s model, student departure may take place because a student is not 
fully integrated into the institution’s academic community.  These theories were based on studies 
of two different populations (i.e., college students and adult who completed suicide) and as a 
result, findings from Durkheim’s study may not be empirically demonstrated in the population 
on which Tinto focuses (Braxton, et al., 2004). 
 Understanding Tinto’s model of student departure and the advances that have been made 
since its initial publication is important because many of the variables used in this proposed 
study are illustrative of Tinto’s constructs of academic and social integration.  For example, 
membership in a Greek-letter organization demonstrates a degree of social integration.  Enrolling 
16 
 
in an academic skills course represents academic integration.  Participating in a learning 
community has elements of both since social integration occurs through the shared experiences 
of taking multiple classes together and academic integration is participation in the courses 
themselves. 
Bean’s Student Attrition Model 
 Another theory of college student departure was developed by Bean (1980, 1983).  
Adapting Price’s (1977) theory of turnover in work organizations, Bean proposed the Student 
Attrition Model.  This theory used background variables such as performance in high school, 
socioeconomic status, encouragement from family and friends, and institutional distance from a 
student’s permanent place of residence.  Another set of variables making up the factor of 
organizational determinants included the degree to which students believe they were developing 
academically, the degree to which students believe their college education would lead to 
employment, university GPA, integration (the degree to which students participate in 
relationships with others on campus), amount of contact with faculty and staff, major area of 
study, and whether or not the student lived on campus.  The third factor consisted of intervening 
variables including satisfaction with the institution and the commitment a student has to 
completing his or her degree at the institution. 
 Bean’s work contributes to this study in two important ways.  First, background variables 
were utilized in this study to match groups.  The second important contribution stems from the 
factor of organizational determinants.  The overall concept of the organization impacting a 
student’s decision to leave an institution was incorporated into this study through measuring the 
relationships between the campus connections and student GPA and retention.  The 
organizational determinants that used in this study were the three campus connections of 
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membership in a Greek organization, participation in a learning community and enrollment in an 
academic skills course. 
 Although the Student Integration Model developed by Tinto (1975, 1993) and the Student 
Attrition Model developed by Bean (1980, 1983) were viewed as competing theories (Cabrera, 
Nora, & Castaneda, 1993; DesJardins, Ahlburg, & McCall, 1999; Ishitani & DesJardins, 2002-
2003), these two theories can be successfully integrated.  Using structural equation modeling, 
Cabrera et al. (1993) empirically demonstrated the overlap between the two models.  The 
empirical validation of both models and the similarities between key model constants suggests 
that the adoption of this theoretical framework is appropriate for this project. 
Astin’s Theory of Student Involvement 
 Astin’s (1984) theory of student involvement is simple and “can explain most of the 
empirical knowledge about environmental influences on student development that researchers 
have gained [to that point in time]” (p. 297).  Astin defines student involvement as “the amount 
of physical and psychological energy that the student devotes to the academic experience” (1984, 
p. 297).  Essentially, the greater a student’s involvement in an institution or experience, the more 
likely that student is to be successful.  Five postulates accompany the theory of student 
involvement: 
 Involvement can be highly generalized such as the entire student experience or very 
specific such as preparing for an exam.  For the purpose of this study, involvement was 
used in a specific way: participation in campus connection experiences. 
 Involvement occurs along a continuum.  Different students invest their psychological and 
physical energy in various objects in varying degrees.  However, for the purpose of this 
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study, the degree or the amount of involvement was not  measured.  Involvement was 
simply considered as yes/no participation in a given campus connection experience. 
 There are both quantitative and qualitative aspects to student involvement.  
Quantitatively, the degree of involvement could be measured by counting the number of 
hours a student devotes to a given activity.  Qualitatively, one could describe 
participation in an activity.  For the purpose of this study, involvement was measured 
categorically (i.e., “did participate” or “did not participate”). 
 The degree of benefit from each involvement experience is directly proportional to the 
amount of time and energy devoted to the particular experience.  As previously 
mentioned, this study did not measure time and energy invested in each involvement 
experience.  Instead, the study treated involvement as a dichotomous indicator variable. 
 The final postulate explains that “the effectiveness of any educational policy or practice 
is directly related to the capacity of that policy or practice to increase student 
involvement” (Astin, 1984, p. 298).  This study did not test this postulate.   
 Postulates one, two, and four are relevant to this study.  Postulate one states involvement 
is highly generalized.  This study treated involvement as the voluntary participation in a campus 
connection experience.  Postulate two states involvement happens on a continuum.  This study 
treated the involvement continuum as a categorical variable of did participate in the campus 
connection experience or did not participate in the campus connection experience.  Finally, 
postulate four states the degree of benefit is proportional to the time and energy devoted to the 
experience. Because participation in each campus connection experience is voluntary, this study 
made the assumption that if a student volunteered to participate in a campus connection program, 
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the student viewed participation as beneficial to their educational experience and so devoted 
enough energy to the experience to derive benefit from it.   
 Astin’s concept of involvement is complementary to Tinto’s concept of integration.  
Berger and Milem (1999) and Milem and Berger (1997)found Astin’s Theory of Involvement 
helped explain the process of integration during the first year of college.  These findings further 
warrant integrating Astin’s Theory of Involvement with Tinto’s Model of Student Departure as 
the theoretical framework for this study. 
Use of GPA 
 Although GPA is not a perfect gauge of a student’s achievement and learning, it is the 
most widely used measure (Pascarella & Terenzini, 2005).  Grade-point average is useful 
because it provides a quantitative summary of each semester for a student as well as an overall 
calculation of the student’s performance in all of her or his classes.  Additionally, researchers 
have found GPA to be a predictor of retention (Whalen, et al., 2009-2010) and graduation (Allen, 
1999; Campbell & Fuqua, 2008-2009; Murtaugh, et al., 1999).  Pascarella and Terenzini (2005) 
explain that “college grades may well be the single best predictors of student persistence, degree 
completion, and graduate school enrollment (p. 396).  This holds true in research that has used 
nationally representative samples as well as studies that have focuses on single institutions as this 
study did.  For these reasons, GPA was used as a measure for student achievement for this study. 
Summary of Conceptual Model 
 This study draws on several different theories and concepts for its foundational model 
(see Figure 2.2).  Astin’s (1984) concept of involvement combined with Bean’s (1980, 1983) 
factor of organizational determinants is represented in the box labeled “Involvement in Campus 
Connections”.  This involvement in campus connection experiences impacts Tinto’s (1975, 
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1993) concepts of academic and social integration.  Both academic and social integration in turn, 
impact retention and GPA. 
 
Figure 2.2. Visual Summary of Conceptual Model 
 
 
 
  
 
 This model only partly describes the complicated processes of student retention and 
student departure.  However, the proposed model communicates the relationships hypothesized 
between a student’s involvement in campus connection experiences and retention and GPA. 
Campus Connections 
 This section provides details of the three campus connection experiences that served as 
independent variables for this study.  Membership in a Greek organization, enrolling in a 
learning community and registering for an academic skills course demonstrate an intention to 
integrate into the social and academic culture of an institution. 
Membership in a Greek Organization 
 Research on college students in Greek organizations has consistently shown a negative 
relationship between membership in a Greek organization and GPA.  DeBard et al. (2006) found 
students in their first semester of joining a fraternity or sorority had lower GPAs than students at 
the same point in their education who were not involved in Greek life.  Similarly, when 
researching the life-cycle pattern of career GPA (the increases and decreases in GPA over the 
longitudinal enrollment of a student) at a single institution, Grove and Wasserman (2004) 
GPA 
Retention 
Social Integration 
Academic Integration 
Involvement in 
Campus Connections 
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conducted a longitudinal study following five cohorts of students for eight semesters and found 
that in the first semester of joining a Greek organization, students experienced a GPA decline 
almost four times more severe than students not affiliated with a Greek organization.  
Additionally, students who were not members of a Greek organization saw an overall GPA 
increase of 0.2 from their first semester in college while Greek members saw an overall GPA 
decline from their first college semester.  When analyzed more closely to look at Greek sororities 
and Greek fraternities, Grove and Wasserman (2004) found that students in sororities had a slight 
career GPA increase of 0.1 while fraternity members saw a decline of 0.1 in their career GPA.   
Similarly, when Pascarella, Edison, Whitt, Nora, Hagedorn, and Terenzini (1996) 
compared student members of Greek organizations with student non-members on a standardized 
test of learning, they found men with Greek membership had statistically significant 
disadvantages in reading comprehension and mathematics at the end of their first year.  The same 
study found women with sorority membership had an advantage over those women not in a 
Greek organization in reading comprehension at the end of their first year.  In a follow-up study 
using the same data, Pascarella, Flowers, and Whitt (2009) found that the negative effects of 
Greek membership diminished over time—with several exceptions.  Fraternity membership led 
to a persistent disadvantage in reading comprehension into the third year and a lower 
understanding of the Arts and Humanities at the end of the second year.   
However, in a longitudinal, multi-institution study Martin, Hevel, Asel, and Pascarella 
(2011) found no difference between students in a Greek organization and independent students 
on the five liberal arts outcomes measures of moral reasoning, critical thinking, intercultural 
effectiveness, inclination to inquire and lifelong learning, and psychological well-being.   
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 Although the mean GPA and scores on a standardized test of learning were lower for men 
in Greek organizations, retention rates for students with Greek membership was found to be 
significantly higher than the retention rates for students not involved in a fraternity or sorority 
(DeBard, et al., 2006).  Pike (2000, 2003) also found membership in a Greek organization to 
have a direct positive impact on student involvement and several studies have found that 
membership in a Greek organization was correlated to increases in measures of sense of 
community (Jacobs & Archie, 2008; Lounsbury & DeNeui, 1996).  Membership in a Greek 
organization has also been found to increase the likelihood of a student graduating from college 
(Severtis Jr. & Christie-Mizell, 2007).  Severtis Jr. and Christie-Mizell (2007) also found that 
African-American students who join a Greek organization tend to benefit the most from an 
increase in graduate rates compared to white students in Greek organizations.  
 In their attempt to summarize the impact of membership in a Greek organization through 
the review of past literature, Pascarella and Terenzini (2005) found that results of being in a 
Greek organization are complex and varied.  For example, it appears that during the first-year of 
college, membership in a fraternity limits critical thinking and general learning, but, as 
mentioned previously, these negative consequences seem to dissipate over time.  Pascarella and 
Terenzini (2005) also observed that Greek membership limited development in principle moral 
reasoning and increased the likelihood a student will participate in binge drinking and academic 
dishonesty.  Positively, the authors cite Greek membership as assisting in the development of 
interpersonal skills, community orientation, and a commitment to civic engagement.  In terms of 
educational outcomes however, Pascarella and Terenzini (2005) note that “the post-1990 
research is notably silent…on the net impact of fraternity or sorority membership on educational 
attainment” (p. 617). 
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 The studies reviewed concerning the impact membership in a Greek organization has on 
GPA and retention used regression methodology without any type of matching control (DeBard, 
et al., 2006; Jacobs & Archie, 2008), structural equation modeling (Pike, 2000), and analysis of 
variance (Lounsbury & DeNeui, 1996; Pike, 2003).  Although these studies have provided 
information on the relationship between membership in a Greek organization and the outcomes 
of GPA and retention, more precise information can be produced through the use of propensity 
score matching prior to regression analyses. 
Participation in a Learning Community 
 Learning communities are among the many initiatives for assisting first year students in 
their transition to college.  Although known by several different names, such as Freshmen 
Interest Groups, Living-Learning Communities, or simply Learning Communities (National 
Learning Communities Project, 2009), these programs share three common goals.  First, they 
attempt to bring coherence and connection to courses required by first year students.  Second, 
these programs attempt to promote communication and interaction between students and faculty 
members.  Third, these programs attempt to rearrange the way curriculum is offered to first-year 
students (Waldron & Yungbluth, 2007). 
 In studying student opinions of the learning community experience at a single institution, 
Coll and Eames (2008) reported that students thought the smaller class sizes and interactive 
learning strategies of the learning community were very beneficial.  Additionally, learning 
community participants were found to have developed more positive relationships with teachers 
and peers compared to non-learning community participants and those who participated in 
learning communities had a more positive view of the learning process.  Learning community 
participants also place more importance on student-teacher relationships and student-student 
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relationships compared to non learning community participants.  Finally, Coll and Eames (2008) 
found that participating in a learning community encouraged faster enculturation to the 
university community. 
 Researchers have found many benefits stemming from participating in a learning 
community program.  According to numerous studies, students participating in learning 
communities achieved a higher first-semester GPA compared to students not participating in a 
learning community (Baker & Pomerantz, 2000-2001; Cowser Yancy et al., 2008; Hotchkiss, et 
al., 2006).  Analyzing the impact of learning community participation over time, Waldron and 
Yungbluth (2007) found that students who participated in a learning community had higher 
GPAs than students who did not participate in a learning community after one semester, one 
year, and two years. 
 Retention rates also tend to be higher for students participating in learning community 
programs.  Pence, Workman, and Haruta (2005) found that students participating in a learning 
community linking chemistry, biology, and mathematics were retained at a higher rate than 
students taking the same courses without the support of a learning community.  Hotchkiss et al., 
(2006) found African American men and women were retained to their second year at higher 
rates when participating in a learning community program where students have an identical five 
class schedule.  Using a longitudinal study, Waldron and Youngbluth (2007) found retention 
increases after two years for students participating in a learning community during their first 
semester. 
 Students who participated in learning communities also tend to earn more credits during 
the term they are engaged in the learning community (Baker & Pomerantz, 2000-2001; Cowser 
Yancy, et al., 2008).  Learning community participants are also more satisfied with their college 
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experience (Baker & Pomerantz, 2000-2001) and have a greater mastery of course material 
(Pence, et al., 2005).  In a single institution study, Freeman, Alston, and Winborne (2008) found 
that when students took pre-calculus in a linked-course learning community, they received a 
passing grade more often than students who took a pre-calculus course that was not incorporated 
into a learning community. 
 In describing the impact of a learning community program at a small, private university 
on enrollment in a chemistry major over a 10 year period, deProphetis Driscoll, Galebert, and 
Richardson (2010) found the number of graduates improved from two per year to 22 per year.  
The authors also found that the percentage of women majoring in chemistry increased from 35% 
of all to chemistry majors to 70% of all chemistry majors.  Freeman et al., (2008) also found that 
students were more likely to major in a Science, Technology, Engineering, or Math (STEM) 
field or to attend graduate school in a STEM field when STEM classes were taken in a learning 
community. 
 Participating in a learning community has also been found to increase student 
engagement as measured by the NSSE.  Pike, Kuh, and McCormick (2011) found that learning 
community participants reported greater academic effort, greater active and collaborative 
learning and to a more positive perception of faculty-student interactions.  The relationship 
between learning community participation was stronger for seniors than for first-year students.  
The authors attribute this to a survivor effect “in that those students who persist until the senior 
year may be different in some ways that predispose them to engage at higher levels” (Pike, et al., 
2011, p. 311).   
 This body of research demonstrates benefits of learning community participation.  Jones, 
Levine Laufgraben and Morris (2006) however found that learning communities are not 
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uniformly beneficial for all students and that student opinions on the usefulness of a learning 
community is highly correlated to the reasons a student participated in the learning community. 
Students who enrolled in a learning community because it was suggested by another student, 
because they were interested in the learning community courses, or because they wanted the 
learning community support during their transition to college were more likely to agree that the 
material in one learning community course was linked to material in another learning community 
course and that learning community courses shared a theme.  Students who cited participation in 
a learning community for no important reason or because it was their only choice had the lowest 
levels of agreement with the aforementioned statements and were least likely to say they would 
sign-up for a learning community again.  This study also found other distinct clusters of students 
who cited similar reasons for participating in a learning community and having a similar 
experience in the learning community.  For example, those students who were in the learning 
community because of a requirement for their major built a strong social community and those 
who were in the learning community because they were mainly interested in the courses offered 
in the learning community tended to cite the peer involvement in the learning community as the 
biggest benefit.   
In discussing the findings from this study, Jones et al., explain that “the learning 
community experience will clearly enhance and improve the educational experience of some, but 
can be lost on, or even counter-productive, for others” (2006, p. 263).  The authors urge 
administrators to not assume learning community participation will inevitably assist all students.  
Instead, they encourage the recognition that students who enroll in learning communities do so 
for various reasons and these reasons impact the benefit of the student’s experience.  
27 
 
Although the literature reviewed here indicates participation in a learning community 
provides benefits to students in the forms of GPA and retention, only one of the studies 
concerning the impact of learning community membership on GPA and retention reviewed here 
controlled for selection bias.  Hotchkiss et al. (2006) controlled for selection bias by using a 
maximum likelihood regression estimator.  Through this method the authors added variables to 
the regression model to control for the decision to participate in a learning community. 
In another study, participants were assigned to one of six different learning communities 
with an equal number of unaffiliated students forming a comparison group (Waldron & 
Yungbluth, 2007).  The only method for dividing participants given by the authors was a pre-test.  
A comparison of the groups’ characteristics was not given so randomization or conditions 
simulating a random experiment cannot be assumed. 
Cowerser Yance et al. (2008) and Pence et al. (2005) compared all students at a single 
institution involved in a learning community.  These two studies are consequently the most 
susceptible to selection bias, and the improvement in retention and GPA cannot be attributed to 
involvement in a learning community. 
Baker and Pomerantz (2000-2001) conducted the only study in which learning 
community participants were matched with students who did not participate in a learning 
community.  Matching was done by gender, age, race, ACT score, major, part-time/full-time 
enrollment status, and enrollment in an academic skills course.  A comparison of descriptive 
statistics indicated that the matched groups were essentially equal in academic ability as 
measured by ACT score. 
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Academic Skills Course 
 Another strategy campus administrators have used to assist first year students in the 
transition to college is academic skills courses.  Such courses can be known by many different 
names such as first year seminar (Hyers & Neset Joslin, 1998), university 101 (Fidler, 1991), 
university experience course (Williford, et al., 2000-2001), and freshmen orientation course 
(Boudreau & Kromrey, 1994).  For the purpose of this study, “academic skills course” will be 
the phrase used to refer to such courses.  The names for these courses vary among institutions, 
and the formats of the courses also vary greatly.  For example, Ohio University offers a 
university experience course for two credits during the first quarter in which enrollment was 
voluntary (Williford, et al., 2000-2001).  The setting for a study conducted by Hyers and Neset 
Joslin (1998) requires a three-credit first year seminar for all traditional aged students.  At the 
University of South Carolina, students voluntarily enroll in a three-credit University 101 course 
(Fidler, 1991).  Other institutions use a course focused on a traditional academic discipline 
(economics, biology, match, etc.) and include academic skills with the traditional academic 
content (Jamelske, 2009). 
 Even though the nature of these courses varies greatly, research indicates they provide 
benefits to the students who enroll.  Students enrolled in academic skills courses have been found 
to have higher GPA’s (Bender, 1997; Boudreau & Kromrey, 1994; Cannici & Poulton, 1990; 
Jamelske, 2009; Lang, 2007; Williford, et al., 2000-2001; Wright Sidle & McReynolds, 1999). 
Increased retention rates have also been positively correlated to academic success seminars 
(Boudreau & Kromrey, 1994; Cannici & Poulton, 1990; Lang, 2007; Miller, Janz, & Chen, 2007; 
Williford, et al., 2000-2001; Wright Sidle & McReynolds, 1999).   
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 Clark and Cundiff (2009) used propensity score matching to analyze the effectiveness of 
an academic skills course.  Analysis without propensity score matching indicated that students 
enrolled in the academic skills course earned lower GPA’s and was less likely to be retained 
compared to students who did not enroll in the academic skills course.  Using propensity score 
matching prior to conducting analysis the researchers found that there was no difference in GPA 
between the groups and those students who enrolled in the academic skills course were more 
likely to return for a second year than those students who did not participate in an academic 
skills course. 
 In a single institution, single cohort study, Jamelske (2009) found that not all students 
have an equal probability to enroll in an academic skills course.  Those most likely not to enroll 
in such a course are students who have already accumulated college credits prior to arriving on 
campus and students who attend orientation later than the majority of students.  Students who 
attended orientation late, were found to not be significantly different than the majority of 
students in academic ability.  A possible reason that late orientation attendees were less likely to 
enroll in an academic skills course was because sections of the course were mostly full by the 
time this group of students registered for classes.  Jamelske (2009) also found that when 
instructors were intentional about teaching to reach the goals of the academic skills course 
instead of simply teaching the academic content of the course, there was a small, but statistically 
significant relationship between enrolling in an academic skills course and GPA and retention. 
Although a positive relationship existed, the benefit of enrolling in an academic skills course was 
much smaller than living in a residence hall on campus.  The group that received the greatest 
benefit from the academic skills course was female students who were below the student average 
in academic ability entering college (Jamelske, 2009). 
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 Students diagnosed with learning disabilities have also been found to benefit from 
enrollment in an academic skills course (Reed et al., 2009). In a single institution study using a 
pre-test/post-test, Reed et al. (2009), found that students with disabilities participating in an 
academic skills course improved in academic self-efficacy and academic resourcefulness.  After 
the completion of the course, the group of students being studied was less likely to attribute 
failure to simply having bad luck than they were when they first entered the course. However, an 
important limitation was that there were only 25 students who participated in this study. 
 The material covered in an academic skills course also matters to student outcomes.  In a 
national study of 20,000 students at 45 institutions, Porter and Swing (2006) found that student 
satisfaction with how material concerning study skills and health education topics were covered 
was correlated to intention to return to the college or university.  A one standard deviation 
increase in satisfaction with these topics yields a 14%-16% point increase in the intent to return 
to the institution.  Additionally, when an academic skills course, an introductory communications 
course, and an introductory engineering course placed a focused emphasis on diversity, the 
academic skills course was the most effective at promoting a commitment to social justice and 
multicultural awareness (Engberg & Mayhew, 2007). 
 A qualitative study conducted by Duggan and Williams (2011) sought to understand the 
experience community college students have in an academic skills course.  The researchers 
interviewed 60 community college students from 10 different institutions and found that the 
topics most useful to students included information on campus organizations, time management 
skills and balance between home, work and school.  The topic most desired by participation that 
was not covered or not covered in an adequate fashion was career guidance.  Satisfaction with 
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the individual topics covered in the academic skills courses was highly individualized and was 
strongly impacted by background characteristics of the participants. 
 The literature reviewed indicates a benefit to students who enroll in academic skills 
courses in the form of higher GPA and increased retention rates.  For the studies reviewed that 
analyze the relationship between an academic skills course and GPA or retention, several 
researchers did not attempt to control for selection bias (Bender, 1997; Jamelske, 2009; Miller, et 
al., 2007) and several researchers have tried to control for selection bias by matching course 
participants with non-participants with similar background characteristics.  However, with the 
exception of Clark and Cundiff (2009), researchers have not used propensity score matching.  
Instead, researchers have conducted one-to-one matching that attempts to match a single 
academic skills course participants with a non-participant having similar background 
characteristics (Boudreau & Kromrey, 1994; Lang, 2007; Williford, et al., 2000-2001; Wright 
Sidle & McReynolds, 1999). 
 After Boudreau and Kromrey (1994) matched academic skills participants to non-
participants, t-tests indicated a statistically significant difference between the participant and 
non-participant with the non-participants possessing a higher level of academic ability measures 
by ACT score.  In a similar analysis of matched groups, Lang (2007) reported that participant 
and non-participant groups had no significant differences in gender, race, or academic ability.  
Wright Siddle and McReynolds (1999) hand-picked a control group to closely match the group 
who participated in the academic skills course.  In a comparison of descriptive statistics, the 
experiment group had a slightly higher academic ability measured by high school GPA.  
Similarly, a comparison of descriptive statistics between participant and non-participant groups 
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in the study conducted by Williford et al., (2000-2001) shows a small advantage in academic 
ability in the non-participant group measure by ACT. 
 As previously discussed, Clark and Cundiff (2009) are the only researchers to control for 
selection bias using propensity score matching.  The researchers used demographic variables, 
Big Five personality traits, measures of academic motivation, measures of loneliness, and 
depression, along with a measure of institutional commitment to conduct propensity score 
matching.  Data were gathered for this study through surveying students in a psychology course 
over a four year time span.  The challenge with using this many variables to match with is that 
even though data for the study spanned four years, there were only 435 participants in the final 
data set.  For most assessment professionals and practitioners, it is unreasonable to spend four 
years on data collection for program assessment. 
Background Characteristics 
 A number of student background characteristics have been connected to retention and 
achievement.  Astin (1997) found that high school achievement, gender, and race/ethnicity 
explained a large proportion of variance in predicting an institution’s retention rate, and he 
recommended their inclusion in studies of college student retention.   In a review of pertinent 
literature, Reason (2009) identified the same background characteristics as important variables to 
include in any study of student retention and achievement.  Additionally, several financial aid 
variables were included as matching variables for this study. 
High School Achievement 
 The two measures of high school achievement most commonly found in the literature are 
cumulative high school GPA and college entrance test scores (ACT or SAT scores).  In a study 
using data from the Cooperative Institutional Research Program (CIRP), Astin, Korn, and Green 
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(1987) found high school GPA and ACT/SAT scores to be the strongest predictors of graduation.  
The same conclusion was reached by Tross, Harper, Osher, and Kneidinger (2000) when 
studying the retention of first year students at a single institution.  Levitz, Noel, and Richter 
(1999) examined the relationship between an institution’s average ACT/SAT score and its 
retention rate.  They found that the higher an institution’s average ACT/SAT score, the higher 
the institution’s retention rate.  High school GPA and ACT/SAT “were included in nearly all 
retention studies and often were considered student background variables in models that included 
multiple other variables related to retention” (Reason, 2009, p. 488).  These findings by previous 
researchers demonstrate the importance of including high school GPA and ACT/SAT score as 
background characteristics for this study. 
Gender 
 Gender seems to have played a more significant role in early studies on college student 
retention and success than more recent studies.  Reason (2009) cited studies by Astin (1975) and 
Astin, Korn, and Green (1987) where gender was significantly related to college persistence.  
More recently however, Reason (2001) found gender to not be a significant indicator of retention 
when other variables were considered in the regression model.  Similarly, St. John, Hu, 
Simmons, and Musoba (2001) found gender to be significant only in regression models that 
included first semester college GPA, but not significant when used with variables of institutional 
characteristics and other demographic variables.  However, gender has impacted student 
outcomes when combined with race as an interaction variable.  Studies by Murtaugh, Burns, and 
Schuster (1999) and Leppel (2002) found the interaction of race and gender to be a significant 
predictor of college student retention.  Gender clearly has an impact on college student success 
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and retention, even if it is only when interacting with race.  For this reason, gender was included 
in this study. 
Race 
 A measure of race is frequently used in studies involving college students.  Race has long 
been found to be a predictor of college student retention (Peltier, Laden, & Matranga, 1999). 
Murtaugh et al. (1999) found race to be a significant predictor of retention when using survival 
analysis regression on almost 9,000 first year students spanning seven years.  Berger and Milem 
(1999) found African-American students at a selective university in the Southeast entered the 
institution with higher than average commitment, but do not see the institution as being 
supportive.  This leads to a less likelihood to persist compared to White students.  Using an event 
history method similar to Murtaugh’s et al. (1999) survival analysis, DesJardins, Ahlburg, and 
McCall (2002) found several different outcomes for different racial groups.  First, they found 
Asian American students were less likely than White students to leave during the first year.  
Also, Latino/a students were less likely to graduate than White students.  Kuh (2003) also found 
that, despite spending equal amounts of time on academic effort, White students received better 
grades than students in other racial groups or multiracial students.  Clearly students who identify 
with racial groups other than white have a different college experience than white students.  For 
this reason, a measure of race was used in this study. 
Financial Aid 
 There are numerous studies showing evidence that the amount and type of financial aid a 
student receives has an impact on his or her persistence.  Ishitani and DesJardins (2002-2003) 
found that financial aid increases persistence and degree completion for all students, but financial 
aid has a greater impact on low income students.  Perna (1998) found that the impact of financial 
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aid is dependent on the type of aid and the amount of aid offered.  Grant aid, loans, and 
scholarships have all been found to increase student retention (Perna, 1998; Singell Jr., 2004; 
Wohlgemuth et al., 2006-2007).  Henry, Rubenstein and Bugler (2004) also observed that 
students receiving merit aid were more likely to persist, had higher GPA’s, accumulated more 
credit hours, and were more likely to graduate. 
 Institutional affordability is also a concern in retaining students.  Low income students 
are more likely to depart an institution compared to higher income groups (Chen & Des Jardins, 
2010) and better prepared students with unmet financial need are more likely to transfer 
institutions compared to similarly prepared students without unmet financial need (Herzog, 
2005).  After reviewing numerous studies concerning the impact of financial aid Pascarella and 
Terenzini (2005, p. 416) observed that “financial considerations may have both direct and 
indirect dimensions…affecting perhaps the nature and extent of the opportunities students have 
to become engaged in the academic and social systems of their institution and, consequently, 
their chances for persistence and degree completion.”   
The research reviewed here indicates that financial assistance in the form of financial aid 
has a benefit to students.  For this reasons, variables with the amount of scholarships, grants, 
loans and benefits received by students was used in this study.  Additionally, the expected family 
contribution for each student who applied for financial aid was included. 
Summary 
 This study was grounded in the retention models posed by Tinto (1993) and Bean (1980, 
1983) along with Astin’s theory of student involvement (1984).  These theories provide the 
necessary background to understand how institutions of higher education provide involvement 
opportunities which foster social and academic integration.  This chapter also reviewed past 
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research pertinent to Greek organizations, learning communities, and academic skills courses.  
These three campus connections were the independent variables tested by this research study.  
Finally, information on the background variables of high school achievement, gender, race, the 
receipt of financial aid, and expectant family contribution were included in this study. 
Researchers have attempted to control for selection bias through matching students 
involved in treatment groups to students in a control group.  However, with the exception of 
Clark and Cundiff (2009), matching has not been done using propensity scores.  This study 
attempted to advance the literature reviewed in this section by utilizing data that is accessible to 
most assessment professionals to control for selection bias using propensity scores.  
This study attempted to better identify the relationship between membership in a Greek 
organization and students’ GPA and retention.  Also, this study sought to identify a more precise 
causal relationship between student retention and GPA to enrolling in a learning community.  
Finally, this study used a causal model to analyze the impact of an academic skills course on 
GPA and student retention.
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CHAPTER 3 
METHODOLOGY 
 This chapter provides information on the methodology that guided this study.  The first 
part of the chapter describes the epistemological assumptions for this study.  Next, information 
on the participants, data collection and variables is provided.  Then the data analysis procedures 
used in this study are described.  Next, is a discussion of ethical considerations and limitations of 
the research design.  Finally, a summary provides the key points from the chapter. 
Methodological Approach 
 This study tested the relationship the selected variables have to college student 
achievement and retention in a causal design.  To answer the research questions posed by this 
study, a postpositivist approach was taken.  “Postpositivists hold a deterministic philosophy in 
which causes probably determine effects or outcomes” (Creswell, 2009, p. 7).  Postpositivism 
attempts to condense large ideas into smaller concepts in order for those smaller concepts to be 
tested empirically.  Creswell (2009) offers the following five assumptions one makes when using 
a postpositivist philosophy: 
1.  Knowledge is conjectural.  There is no absolute truth because evidence is established 
through research which is imperfect. 
2. Research is the process of making a claim and, later, using additional research to refine 
the claim. 
3. Knowledge is shaped by data and evidence.  Researchers use instruments or observations 
to collect information from participants. 
4. For quantitative studies, the relationships between variables are explored by posing 
questions or hypotheses. 
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5. An important aspect of inquiry is being objective and using methods that strive to exclude 
bias. 
Variables 
 The four dependent variables for this study were: (1) first to second year retention, (2) 
second to third year retention, (3) cumulative GPA at the end of the second academic semester, 
and (4) cumulative GPA at the end of the fourth academic semester.  First to second year 
retention and second to third year retention will be measured as yes/no indicator variables.  GPA 
at the end of the second academic term and GPA at the end of the fourth academic term will be 
continuous variables based on a traditional 4.0 scale.  Please see table 3.1 for a detailed 
description of the variables to be used in this study. 
 The independent variables were dichotomous measures of the three campus connections 
being analyzed in this study.  These were indicator variables measured by a yes/no of 
participation in the selected campus connection experience during the students’ first year of 
attendance.  These variables were membership in a Greek organization (yes for membership/no 
for no Greek membership), participation in a learning community (yes for participation/no for no 
participation), and enrollment in an academic skills course (yes for enrollment/no for no 
enrollment). 
The background variables consisted of gender, race/ethnicity, high school GPA, and ACT 
(or adjusted SAT score).  These variables were used for the propensity score matching. 
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Table 3.1 
Detailed Description of Variables 
Variable Type Variable Description 
 
 
 
 
Independent 
Variables 
 
Greek 
Indicator variable coded 1 = Greek membership 
and 0 = no Greek membership 
  
 
Learning Community 
Indicator variable coded 1 =  learning 
community participation and 0 = no learning 
community participation 
  
 
Academic Skills Course 
Indicator variable coded 1 = enrollment in the 
course and 0 = no enrollment in the course 
   
 
 
 
 
 
 
Dependent Variables 
 
GPA2 
GPA after the second semester.  Measured as a 
continuous variable on a traditional 4.0 scale 
  
 
GPA4 
GPA after the fourth semester.  Measured as a 
continuous variable on a traditional 4.0 scale 
  
 
Retention2 
Indicator variable coded 1 = enrollment for a 
second continuous year and 0 = not enrolling for 
a second continuous year 
  
 
Retention3 
Indicator variable coded 1 = enrollment for a 
third continuous year and 0 = not enrolling for a 
third continuous year 
   
 
 
 
 
 
 
 
 
 
Background 
(Matching) Variables 
High School GPA Cumulative GPA for student’s high school 
career on a traditional 4.0 scale 
  
 
ACT Composite 
Adjusted score of either the ACT or SAT college 
entrance exam.  Measured as a continuous 
variable 
  
Gender Indicator variable of gender.  Measured as 1 = 
Female and 0 = Male 
  
 
 
 
Race 
Categorical variable of self-identified race.  
Measured as 1 = American Indian 
2 = Black 
3 = Caucasian 
4 =  Asian 
6 = Hispanic 
8 = No Response 
   
 Scholarships Amount of scholarships received in 100 dollars 
   
 Grants Amount of grants received in 100 dollars 
   
 Loans Amount of loans received in 100 dollars 
   
 Benefits Amount of benefits received in dollars 
   
 Expected Family Contribution Amount of expected family contribution in 1000 
dollars 
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Data 
 Data for this study were gathered from two sources.  The majority of the data were 
obtained from the Office of the Registrar.  Additionally, financial aid variables such as loans, 
grants, scholarships, benefits, and expected family contribution were obtained from the Office of 
Financial Aid.  
 The participants for this study were students that were United States citizens and who 
were direct from high school and whose first term of college was fall 2004, fall 2005, fall 2006, 
or fall 2007.  These four cohorts of students were followed into their second and third years.  
Following these cohorts to their third year was important because the majority of students who 
leave college do so between the first and second year (Tinto, 1993).  Following these cohorts to 
the third year provided a better understanding of how these campus connections impact students 
over time.  This study focused on the campus connections students take part in during their first 
year. Understanding how experiences during the first year contribute to GPA and retention into 
the third year is important in understanding how these experiences contribute to student success 
through the first part of a student’s undergraduate career.  Demographic Information can be 
found in Table 3.2 
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Table 3.2 
Demographic information for the data set pre-matching 
 Female  Male  Total 
Variable n %  n %  n 
Independent Variables        
     Greek 1,058 46.90  1,198 53.10    2,256 
     Learning Community 3,317 42.74  4,444 57.26    7,761 
     Academic Skills Course 1,014 48.15  1,092 51.85    2,106 
Race/Ethnicity        
     American Indian       21 43.75        27 56.25          48 
     Asian     172 43.99      219 56.01        391 
     Black     165 50.30      163 49.70        328 
     Hispanic     170 50.90      164 49.10        334 
     Ethnicity Unknown     170 40.00      255 60.00        425 
     White 5,774 44.59  7,174 55.41  12,948 
College        
     Agriculture & Life Sciences     824 52.69      740 47.31    1,564 
     Business     678 40.87      981 59.13    1,659 
     Design     883 53.19      777 46.81    1,660 
     Engineering     536 13.94  3,309 86.06    3,845 
     Human Sciences 1,112 84.37      206 15.63    1,318 
     Liberal Arts & Sciences 2,439 55.08  1,989 44.92    4,428 
Cohort        
     Fall 2004 1,497 44.73  1,850 55.27    3,347 
     Fall 2005 1,493 43.85  1,912 56.15    3,405 
     Fall 2006 1,688 45.51  2,021 54.49    3,709 
     Fall 2007 1,794 44.70  2,219 55.30    4,013 
Total Population 6,472 44.71  8,002 55.29  14,474 
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Data Analysis Procedures 
 The data for this study were analyzed using propensity score matching and regression 
methodology.  Propensity score matching is a statistical technique which resamples the data set 
to assemble a treatment group and a control group that match based on the propensity of 
participating in the treatment.  Because randomly assigning students to the campus connection 
programs used in this study is not feasible, propensity score matching allows for a treatment and 
control group where there is no bias based on the assignment method (Guo & Fraser, 2010).  
Regression methodology was used to analyze the matched data set.  Ordinary Least 
Squares (OLS) regression was used to find the empirical relationship between the dependent and 
independent variables when the dependent variables was measured as a continuous variable 
(cumulative GPA) and logistic regression was used when the dependent variable was measures 
as a dichotomous variable (retention). 
For this study, each campus connection was analyzed with the background characteristic 
variables.  By using propensity score matching to identify the likelihood of participation in a 
single campus connection, I am chose to narrowly estimate the effect of a single campus 
connection experience with great precision while forgoing the wider analysis of incorporating the 
interaction effects that involvement in multiple campus connections may simultaneously have on 
a student. 
Propensity Score Methodology 
 Propensity score matching originated from work by Rosenbaum and Rubin in 1983.  
They defined propensity scores “as the conditional probability of assignment to a particular 
treatment given a vector of observed covariates” (as cited in Guo & Fraser, 2010, p. 127).  In 
other words, observed variables are used to assign a probability of selecting a particular 
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treatment.  Using propensity score matching provides a strong correction for selection bias.  
 For example, there are students who participate in learning communities and students 
who do not participate in learning communities.  As with many programs in which college 
students can participate, students choose to participate in learning communities so participation 
is not based on random assignment. Students who choose to participate in a learning community 
may be substantially different in qualities that impact college achievement and GPA from 
students who choose not to participate in a learning community.  As such, regression alone 
would not control for the bias caused by self-selection into a learning community.  Propensity 
score matching will control for this self-selection by matching a control group with the same 
probability to participate in the “treatment” as the “treatment” group. 
 The concept of propensity score matching relies on the counterfactual framework 
developed by Neyman-Rubin (as cited in Guo & Fraser, 2010).  In trying to determine a causal 
relationship, a researcher is looking for the difference between the outcome with the treatment 
and the outcome without the treatment.  However, once a participant has experienced the 
treatment, knowing the participant’s outcome without the treatment is impossible.  Conversely, if 
a participant does not receive the treatment, it is impossible to know the outcome of the 
treatment.  The piece of information that is impossible to know is called the counterfactual.  
Propensity score matching utilizes the counterfactual by matching a control group and a 
treatment group with the same propensity to receive treatment, thus a researcher is able to 
approximate the difference between the outcome of the treatment group and the outcome of the 
control group. 
 The first step in using propensity score matching is to run a logistic regression model to 
assign each participant a probability of selecting the treatment. Diagnostics appropriate for 
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logistic regression are used to check goodness of fit, multicollinearity, and heteroskadasticity.   
Next, the paired matching step occurs.  During this step, participants who received the treatment 
are matched with participants who did not receive the treatment, but have a similar propensity to 
receive the treatment.  Once resampling has occurred, postmatching analysis occurs.  For this 
study, postmatching analysis was done using multivariate regression. 
 Guo and Fraser (2010, pp. 145-147) identify six different methods for the matching step 
of this process.  Most relevant to this study were the nearest neighbor matching method, caliper 
matching method, and nearest neighbor matching within a caliper method.  Nearest neighbor 
matching simply matches a participant from the treatment and control group who are numerically 
the closest to each other.  The benefit of using this method is that many observations are able to 
be retained in the sample as they will be matched with another observation because there is no 
restriction on difference between the two observations being matched.  This method is too 
imprecise as there is unlimited distance between the two observations.  This means observations 
with propensities for the treatment significantly different from one another may be matched. 
 The caliper method of matching stipulates that the propensity scores of two observations 
must be within a certain range of each other to be matched.  This method ensures matches have 
similar propensity scores.  This method is too “liberal” because all observations within the 
specified caliper will be matched with each other. 
 The nearest neighbor matching within a caliper method was used for this study.  As the 
name implies, this method combines nearest neighbor matching with caliper matching.  This 
method matched observations with the closet propensity score that is within the specified caliper.  
Although participants were lost during this process because there was no match within the 
specified caliper, the sample size was still large enough to use multivariate analysis after the 
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matching occurred.  This study used Rosenbaum and Rubin’s (as cited in Guo & Fraser, 2010) 
recommendation of .25 of a standard deviation of the sample’s estimated propensity score. 
 Also during the matching step of analysis, matching with or without replacement must be 
considered.  If matching without replacement is chosen, once a match has been made between an 
observation from the treatment group and an observation from the control group, those 
observations cannot be matched again.  In matching with replacement, one observation can serve 
as a match to multiple observations.  This method ensures a larger sample size once matching 
has occurred.  Matching without replacement was used for this study because the data had 
enough observations to continue with post-matching analysis.   
 Propensity score matching was done for this study using the psmatch2 function 
developed for Stata by Leuven and Sianesi (2003). 
Regression Methodology 
Linear regression may be the most widely used statistical technique in social science 
research.  Linear regression is used to analyze the relationship between one or more independent 
variables (or explanatory variables) and a single dependent variable.  Regression methodology 
appeals to many researchers because of its ability to explain causality among variables and to 
predict relationships between variables (Allison, 1999; Hoffmann, 2004). 
 Hoffman (2004) writes that regression is also helpful to researchers in several other ways.  
First, regression can help a researcher understand the form of a relationship between two or more 
variables.  For example, do the independent variables add up to explain the value of the 
dependent value in a linear fashion or should an independent variable be a squared or logged 
variable to explain a non-linear relationship?  Second, regression can help explain whether the 
relationship between two variables is positive or negative and estimate the strength of the 
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relationship.  Third, regression helps determine which variables are empirically important.  
Independent variables that are statistically significant are empirically more important than 
variables that are not statistically significant.  Finally, regression can help determine whether the 
relationship between an independent variable and a dependent variable is mediated by other 
variables.  Control variables are included in regression equations to attempt to isolate the 
relationship between a single independent variable and a dependent variable.  Failure to control 
for the appropriate variables, or omitted variable bias, will skew the results of the analysis. 
 To specify an accurate multivariate regression model, several conditions must be met.  
The first of these assumptions is linearity.  “An estimator is said to be a linear estimator if it is a 
linear function of the sample observations” (Gujariati, 2006, p. 110).  The second assumption is 
that it is unbiased.  An estimator is unbiased if the mean value of the estimator coincides with the 
actual parameter value.  The last assumption is an assumption of minimum variance.  The 
minimum variance assumption is met when the estimator with the smallest amount of variance is 
used.  The estimator with the minimum variance must also be linear and unbiased.  For this 
study, OLS regression was used.  OLS regression meets the previous assumptions by providing 
the best linear unbiased estimator (Gujariati, 2006). 
 In this study the regression analyses was conducted after the propensity score matching 
was completed.  Each dependent variable was used in a model with each campus connection as 
the independent variable.  Ho, Imai, King, and Stuart’s (2007) recommendation to include the 
matching variables in the post-matching regression models was used.  These variables were 
included in analyses following propensity score matching because although these independent 
variables were used in the logit regressions predicting the propensity to participate in the 
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treatment, these variables still needed to be controlled for when analyzing the impact the 
treatment had on the dependent variables.   
 Post-matching regression models were tested for multicollinearity and heteroscedasticity.  
Multicollinearity exists when two or more independent variables are correlated (Allison, 1999).  
Multicollinearity was a concern when the variance inflation factor (VIF) was greater than 4.0.  
Heteroscedasticity is present when there is unequal variance in the error term of the regression 
equation (Gujariati, 2006).  Scatter plots were used to detect the presence of heteroscedasticity as 
well as the use of White’s test to check the variance of the residuals. 
Data Reporting 
 Descriptive statistics were reported for the entire data set as well as for the matched data 
set after matching completed for involvement in a Greek organization, participation in a learning 
community, and enrollment in an academic skills course. 
 Once propensity score matching occurred and descriptive statistics reported, a histogram 
demonstrating common support was provided.  This histogram shows the distribution of 
observations in the treatment group with another histogram below showing the distribution of 
observations in the control group.  Overlap in the distributions of the groups is where common 
support lies. 
 In addition to providing graphs showing common support, tables provided comparing the 
unmatched and matched sample.  Graphs showing common support and tables comparing the 
unmatched and matched sample are located in the appendix.  These tables included the mean of 
both the treatment and control groups for the matched and unmatched sample, the percent bias if 
propensity score matching was not used, the reduction in bias by using matching, and the t-
statistic and p level of a t-test between the treatment and control groups.  A table with this 
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information was provided for each campus connection analyzed in this study.  These tables 
provided information on the impact, if any, the propensity score matching had on the data. 
 After the propensity score matching was completed and the post-matching regression has 
been conducted, the results of that regression were reported in a table with the regression 
coefficients for each variable in the model along with standard errors and the Adjusted R
2
.  
Statistically significant variables were indicated using one asterisk (*) for significance at the p = 
.05 level, two asterisks (**) for significance at the p = .01 level, and three asterisks (***) for 
significance at the p = .001 level. 
Ethical Considerations 
 Approval for this research study was obtained from the Iowa State University 
Institutional Review Board (IRB) as well as from the researchers program of study committee.  
There was no identifiable student information in the data set and no individuals were identified 
through the reporting of this data. 
Limitations 
Internal Validity 
 The greatest limitation to the methodology chosen for this research study was the threat 
of omitted variable bias. Trying to include every variable that would be correlated with college 
student success and retention was impossible as many of those variables are not be quantifiable.  
Heteroscedasticity was present in all of the statistical models tested for this research which 
indicates variables that predict GPA and retention were omitted from this research.  Ideas for 
additional variables to include are describes in chapter 5.  
 Additionally, involvement in the campus connection programs was coded as a 
dichotomous variable.  Measuring involvement in this way introduced a degree of measurement 
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error into this study.  The results of this study would have been more accurate if involvement 
would have been measured as a continuous variable that described the amount of psychology and 
physical energy students devoted to the activities provided by the campus connection programs.  
Although more accurate results could have been reported, measuring involvement as a 
continuous variable would have been impractical as four cohorts of students would have needed 
to record their thoughts and actions in a precise way over the course of an entire academic year. 
 The current study attempted to isolate the impact of each singular campus connection 
program.  This narrow focus was done without analyzing the potential interaction effects of a 
student participating in multiple campus connection experiences.  Analyzing the impact of 
participating connection programs such as a Greek organization and being enrolled in an 
academic skills course would have provided additional information on the contribution these 
programs have on GPA and retention. 
External Validity 
 The data for this study were gathered from a single institution so findings may not be 
applicable to a different institutional setting.  Additionally, the data used for this study were only 
as valid as the data tracking methods used by the institution.  Also, the participants of this study 
were enrolled directly from high school so findings are not applicable to other demographic 
groups such as non-traditional aged students or transfer students. 
Summary 
 Data for this research project were gathered on students who were United States citizens 
and enrolled directly from high school and whose first academic semester was fall 2004, fall 
2005, fall 2006, or fall 2007.  Propensity score matching was used to resample the data set for 
the analysis of each campus connection program in order to control for selection bias and to 
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provide a causal design for this study.  Matching was conducted using non-replacement, nearest 
neighbor with a caliper on the background characteristics of high school achievement, race, 
gender, and financial aid variables.  After matching, regression was used to analyze the data for 
the campus connection program effects on GPA and retention. 
 Descriptive statistics were reported for the entire data set as well as for each time the 
resampling takes place for the propensity score matching.  Histograms demonstrating common 
support were reported as well as tables indicating the change in bias between the unmatched and 
matched samples.  Finally, regression coefficients were reported for each post-match analysis. 
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CHAPTER  4 
RESULTS 
 This chapter describes the results of the data analysis used to answer the three research 
questions posed in Chapter One of this study.  This chapter has five sections.  The first section 
provides descriptive statistics for the entire data set.  The second section provides results of all 
analyses where participation in a Greek organization during the first year is the independent 
variable.  Section three provides the results of all analyses for the independent variable of 
participating in a learning community during the first year of college. The fourth section of this 
chapter details the results of analyses for the independent variable of participating in an academic 
skills course during the first-year.  Finally, a summary is provided at the end of the chapter.  
Each section reporting analyses includes the results of the logistic regression used to calculate 
propensity scores, the change in means for each variable post-matching and the results of the 
post-matching multivariate regression analyses for cumulative GPA after the first year, 
cumulative GPA after the second year, retention to the second year and retention to the third 
year.  To provide as comparisons, these sections will also report results for analyses using 
multivariate regression without propensity score matching. 
Descriptive Statistics 
 As described previously, the data for this study were obtained from the Office of the 
Register and the Office of Financial Aid at a large, research extensive university in the Midwest.  
The data set included only students who were United States citizens and began their first year of 
college directly from high school.  The data set included students whose first academic term was 
Fall 2004, Fall 2005, Fall 2006, or Fall 2007.  Data were collected for each student from their 
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first semester through enrollment in their fifth semester.  Table 4.1 provides the means and 
standard deviations for the variables used in this study.  The data set has 14,474 students. 
 
Table 4.1 
Means and Standard Deviations for Variables 
 
Variable Name Variable Mean SD 
Independent Variables    
     Academic Skills Course psych131 (1=participation)   0.145     0.353 
     Greek greek (1=participation)   0.156     0.363 
     Learning Community lc_firstyear (1=participation)   0.536     0.499 
    
Dependent Variables    
     GPA after First Year cmltv_gpa2   2.764     0.807 
     GPA after Second Year cmltv_gpa4   2.940     0.617 
     Retention to Second Year ret_secondfall   0.844     0.363 
     Retention to Third Year ret_thirdfall   0.769     0.421 
    
Matching Variables    
     Gender female (1=female)   0.447     0.497 
     Residence Hall reshall (1=live in reshall)   0.882     0.323 
     Transfer Credit trnsfr_cr   5.101     8.141 
     High School GPA hs_gpa   3.504     0.429 
     High School Rank hs_max_pct_rank 75.310   16.691 
     ACT Composite Score act_cmpost 24.596     3.885 
     Financial Aid- Grants grants (in $1000s)   1.121     1.943 
     Financial Aid- Loans loans (in $1000s)   5.278     6.193 
     Financial Aid- Scholarships scholarships (in $1000s)   2.749     4.019 
     Financial Aid- Benefit benefits  23.731 371.754 
     FAFSA Filer fafsa_filer (1=yes)   0.793     0.405 
     College of Ag & Life Sci ag_lifesci (1=yes)   0.108     0.310 
     College of Design design (1=yes)   0.115     0.319 
     College of Engineering engineer (1=yes)   0.266     0.442 
     College of Human Sci humansci (1=yes)   0.091     0.288 
     College of Business business (1=yes)   0.115     0.319 
 
Participation in a Greek Organization 
 Propensity Score Matching 
 In order to analyze the causal impact of participating in a Greek Organization on 
cumulative GPA after the first year, cumulative GPA after the second year, retention to the 
second year, and retention to the third year, propensity score matching was completed prior to 
53 
 
multivariate regression.  Using the matching variables, propensity scores for participating in a 
Greek organization were calculated for each observation using a logistic regression model.     
 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to calculate propensity scores for participating in a Greek 
organization.  To confirm goodness of fit, a link test was performed as was Homer-Lemshow’s 
goodness of fit test.  The results from the link test (_hat p = 0.929, _hatsq p < 0.000) show that 
the original model to develop propensity scores for Greek membership was not correctly 
specified.  The Homer-Lemshow test also indicated poor model fit (chi2 < 0.001).  The 
interaction variable femalereshall (1 = being female and living in a residence hall) was 
introduced into the model and goodness of fit diagnostics were tested again.  This interaction 
variable was used because for this data set, a high number of female students who belong to a 
Greek organization also live in the residence halls. The results of the link test for the second 
model indicated an appropriate level of model fit (_hat p < 0.001, _hatsq p = 0.205).  The 
Homer-Lemshow test of the second model confirm goodness of fit for the propensity score 
model (chi2 = 0.0702). 
 To test for multicollinearity, variance inflation factors (VIF) were calculated.  Variables 
with a VIF greater than 2.5 were considered to have a high level of multicollinearity (Allison, 
1999).  The results from the original model indicated a high level of multicollinearity between 
the variables high school GPA (vif = 5.21) and high school rank (vif = 4.98).  As high school 
GPA was “included in nearly all retention studies and often were considered student background 
variables in models that included multiple other variables related to retention” (Reason, 2009, p. 
488), it was used for this model instead of high school rank.  The results from the subsequent test 
for multicollinearity show that the variance inflation factor for every variable in the model was 
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less than 2.5 which demonstrates that multicollinearity is not a problem for the logistic 
regression model developing propensity scores for involvement in a Greek organization.  Results 
for the final logistic regression model calculating propensity scores are reported in Table 4.2. 
 The demographics of the matched data set were different in several areas compared to the 
unmatched data set.  The matched set had a lower percentage of students who identified as black 
(0.80% in the matched set compared to 2.27% in the unmatched set) and a higher percentage of 
students who identified as white (92.75% in the matched set compared to 89.46% in the 
unmatched set).  Additionally, the matched data set had a different proportion of students in the 
various colleges compared to the unmatched set.  In the unmatched data set, 10.81% of the 
students were in the College of Agriculture and Life Sciences while the matched data set was 
8.08%.  There was a higher percentage of students in the College of Business in the matched data 
set (15.76%) compared to the unmatched data set (11.46%).  The unmatched set was 11.46% 
students from the College of Design while the matched set was 10.00% from that college.  There 
was a higher percentage of students in the matched data set from the College of Human Sciences 
(13.39%) than was in the unmatched data set (9.11%).  Students from the College of Liberal Arts 
and Sciences were also a higher percentage of the matched data (33.01%) compared to the 
unmatched data set (30.59%). 
 
Table 4.2  
Logistic Regression for Greek Propensity Score Matching 
Variable Coefficient 
(Standard Error) 
female -3.4290*** 
(0.2300) 
 
rehall -3.5510*** 
(0.0812) 
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* p < 0.05,** p < 0.01, *** p < 0.001 
 
Table 4.2 (Continued) 
Variable Coefficient 
(Standard Error) 
femalereshall   4.7250*** 
(0.2380) 
 
trnsf_cr   0.0004 
(0.0033) 
 
hs_gpa   0.1210 
(0.0783) 
 
act_cmpst -0.0092 
(0.0083) 
 
grants -0.0465** 
(0.0015) 
 
loans_   0.0153** 
(0.0004) 
 
scholarships   0.0137 
(0.0008) 
 
benefits -0.0002* 
(0.0001) 
 
fafsa_filer -0.4920 
(0.0735) 
 
race -0.5500 
(0.1020) 
 
ag_lifesci -0.2900 
(0.0913) 
 
design -0.1150 
(0.0913) 
 
engineer   0.0163 
(0.0800) 
 
humansci  0.2800** 
(0.0873) 
 
business  0.2900*** 
(0.0858) 
 
Intercept  0.7810** 
(0.2730) 
  
psuedo R
2
  0.2014*** 
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 Once propensity scores were calculated and matching occurred, descriptive statistics 
were then calculated for the treatment group (did participate in a Greek organization) and the 
control group (did not participate in a Greek organization).  The change in variable means from 
the unmatched set to the matched set along with change in bias is reported in table A.1 located in 
the Appendix. 
 After the propensity score matching was conducted, unmatched observations were 
deleted from the analysis.  Next, a check for common support was conducted.  To check for 
common support, two histograms were constructed.  The first histogram contained the propensity 
to participate in a Greek organization for the entire dataset before propensity score matching was 
conducted.  The second histogram contained the propensity to participate in a Greek organization 
for the dataset after unmatched observations were deleted.  Figure A.1 shows the histogram for 
the unmatched data and Figure A.2 shows the histogram for the matched data (see Appendix for 
Figure A.1 and Figure A.2).  The change between the unmatched and matched samples indicated 
that the matched data were more similar in the likelihood to participate in a Greek organization 
than in the unmatched data and thus there is a high level of common support for the matched 
dataset compared to the unmatched dataset. 
Impact of Greek involvement on cumulative GPA after one year 
 Analysis with propensity score matching. 
 To answer the first research question, after propensity score matching was completed and 
the data set was re-sampled, a regression with cumulative GPA after the first year as the 
dependent variable was conducted to assess the impact of being involved in a Greek 
organization.   
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 In order to test for multicollinearity, variance inflation factors were calculated.  The 
variable high school rank (vif = 5.00) was highly correlated with high school GPA (vif = 5.17).  
As high school GPA was “included in nearly all retention studies and often were considered 
student background variables in models that included multiple other variables related to 
retention” (Reason, 2009, p. 488), it was used for this model instead of high school rank.    
Variance inflation factors for the model without high school rank were all below 2.5. 
 Tests for heteroscedasticity were conducted by constructing a scatter plot of residual 
values and also by conducting White’s test for heteroscedasticity.  The scatter plot of residual 
values indicated the presence of heteroscedasticity.  White’s test also indicated heteroscedasticity 
(p < 0.001).  To deal with the issue of heteroscedasticity, the functional form of each variable 
was adjusted to both a log form and also a squared form.  These attempts to deal with 
heteroscedasticity were unsuccessful.  The most likely cause of heteroscedasticity in this model 
was omitted variables.  However, Allison (1999, p. 128) notes that “heteroscedasticity…has to 
be pretty severe before it leads to serious bias in the standard errors.  Although it’s certainly 
worth checking, I wouldn’t get overly anxious about it.”  The presence of heteroscedasticity is a 
limitation of this statistical model and was noted in the limitations section of this dissertation. 
 Results of the regression using the propensity score matched re-sampled data set can be 
found in model one of Table 4.3.    The model is statistically significant (F = 118.32, p < 0.001) 
and explains 37.7% of the variance (Adj R
2
 = 0.377).  Results indicated there is no statistically 
significant (at the < 0.05 level) relationship between involvement in a Greek organization and 
cumulative GPA after the first year (p = 0.0779).   The variables in the model that had a 
statistically significant relationship to cumulative GPA after the first year are living in a 
residence hall (β = 0.0624, p < 0.05), high school GPA (β = 0.9780, p < 0.001), ACT composite 
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score (β = 0.0264, p < 0.001), amount of dollars received in loans (β = -0.0097, p < 0.001), 
amount of dollars received in benefit aid (β = -0.0001, p < 0.05), race (β = -0.1443, p < 0.01), 
belonging to the College of Agriculture and Life Sciences (β = -0.0968, p < 0.05), belonging to 
the College of Engineering (β = -0.2842, p < 0.001), and belonging to the College of Human 
Science (β = 0.1492, p < 0.001). 
 Analysis without propensity score matching. 
 To answer research question number three, a regression was also used to analyze the 
impact of being involved in a Greek organization on cumulative GPA after the first year without 
propensity score matching.   
 In order to test for multicollinearity, variance inflation factors were calculated.  The 
variable high school rank (vif = 5.11) was highly correlated with high school GPA (vif = 4.90). 
As high school GPA was “included in nearly all retention studies and often were considered 
student background variables in models that included multiple other variables related to 
retention” (Reason, 2009, p. 488), it was used for this model instead of high school rank.   
Variance inflation factors for the second model without high school rank were all below 2.5. 
 Tests for heteroscedasticity were conducted by constructing a scatter plot of residual 
values and also by conducting White’s test for heteroscedasticity.  The scatter plot of residual 
values indicated the presence of heteroscedasticity.  White’s test also indicated heteroscedasticity 
(p < 0.001).  To deal with the issue of heteroscedasticity, the functional form of each variable 
was adjusted to both a log form and also a squared form.  These attempts to deal with 
heteroscedasticity were unsuccessful.  The presence of heteroscedasticity is a limitation of this 
statistical model and was noted in the limitations section of this dissertation. 
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 The results of the regression model without propensity scores are reported in model two 
of Table 4.3.  The model is statistically significant (F = 528.38, p < 0.001) and explains 40.5% of 
the variance (Adj R
2
 = 0.405).  Involvement in a Greek organization did not have a statistically 
significant relationship to cumulative GPA after the first year (p = 0.318).  The statistically 
significant variables were female (β = 0.0302, p < 0.05), transfer credits (β = 0.0019, p < 0.001), 
high school GPA (β = 1.0276, p < 0.001), composite ACT score (β = 0.0251, p < 0.001), amount 
of dollars received in grants (β = -0.0176, p < 0.001), amount of dollars received in loans (β = -
0.0098, p < 0.001), amount of dollars received in scholarships (β = 0.0060, p < 0.001), filing the 
FAFSA (β = -0.0407, p < 0.01), race (β = -0.1200, p < 0.001), belonging to the College of 
Agriculture and Life Sciences (-0.0468, p < 0.05), belonging to the College of Design (β = 
0.0577, p < 0.01), belonging to the College of Engineering (β = -0.2113, p < 0.001), belonging to 
the college of Human Sciences (β = 0.1624, p < 0.001), and belonging to the College of Business 
(β = 0.0961, p < 0.001). 
 
Table 4.3  
Multivariate Regression Analysis for First Year GPA by Greek Participation 
 Model One 
cmltv_gpa2 
Model Two 
cmltv_gpa2 
greek       0.0056 
     (0.0201) 
 
        0.0155 
       (0.0155) 
female      -0.0065 
     (0.0261) 
 
        0.0302* 
       (0.0123) 
reshall       0.0624* 
     (0.0282) 
 
        0.0395 
       (0.0212) 
trnsf_cr       0.0015 
     (0.0012) 
 
        0.0019** 
       (0.0006) 
hs_gpa       0.9780
***
 
     (0.0358) 
 
        1.028
***
 
       (0.0182) 
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Table 4.3 (Continued) 
 Model One 
cmltv_gpa2 
Model Two 
cmltv_gpa2 
act_cmpst       0.0264
***
 
     (0.0036) 
 
        0.0251
***
 
       (0.0018) 
grants      -0.0080 
     (0.0070) 
 
       -0.0176*** 
       (0.0031) 
loans      -0.0097*** 
     (0.0020) 
 
       -0.0098*** 
       (0.0010) 
scholarships       0.0091 
     (0.0027) 
 
        0.0060*** 
       (0.0014) 
benefits      -0.0001* 
     (0.0000) 
 
        0.0000 
       (0.0000) 
fafsa_filer      -0.0189 
     (0.0267) 
 
       -0.0407** 
       (0.0154) 
race      -0.1440** 
     (0.0429) 
 
       -0.1200*** 
       (0.0200) 
ag_lifesci      -0.0968* 
     (0.0429) 
 
       -0.0468* 
       (0.0191) 
design       0.0270 
     (0.0330) 
 
        0.0577** 
       (0.0178) 
engineer      -0.2840*** 
     (0.0330) 
 
       -0.211*** 
       (0.0163) 
humansci       0.1490*** 
     (0.0308) 
 
        0.1620*** 
       (0.0193) 
business       0.0574 
     (0.0310) 
 
        0.0961*** 
       (0.0186) 
Intercept      -1.221*** 
     (0.1170) 
 
       -1.404*** 
       (0.0618) 
R2       0.3800         0.4060 
   
Adj R2       0.3770         0.4050 
   
F   118.32***     528.38*** 
   
N 3732 13487 
Note. Model One is OLS regression after propensity score matching.  Model  
Two is OLS regression without propensity score matching. 
Standard Errors in Parenthesis. 
* p < 0.05,** p < 0.01, *** p < 0.001 
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Comparison of propensity score matched data and non-matched data. 
 The results of regression analysis without propensity score matching were different from 
the regression analysis after propensity score matching.  The regression model without 
propensity score matching (model two in Table 4.3) explained a greater amount of variance (Adj. 
R
2
 = 0.405) then the regression model used after propensity score matching (Adj. R
2
 = 0.377).   
 Seven of the 17 variables were statistically significant at the <0.05 level in both models.  
Variables that were significant in both models include high school GPA, ACT score, dollars in 
loans, race, belonging to the College of Agriculture and Life Science, belonging to the College of 
Engineering, and belonging to the College of Human Sciences.  The variable that was 
statistically significant only in the regression model used after propensity score matching was the 
variable indicating a student lived in the residence halls.  Variables that were statistically 
significant in only the model used without propensity score matching were being female, number 
of transfer credits, dollars in grants, dollars in scholarships, filing for FAFSA, belonging to the 
College of Design, and belonging to the College of Business.  
Impact of Greek Involvement on Cumulative GPA After Year Two 
 Analysis with propensity score matching. 
 To answer the second research question, after propensity score matching was completed 
and the data set was re-sampled, a regression with cumulative GPA after the second year as the 
dependent variable was conducted to assess the impact of being involved in a Greek 
organization.   
 In order to test for multicollinearity, variance inflation factors were calculated.  The 
variable high school rank (vif = 5.01) was highly correlated with high school GPA (vif = 5.29).  
As high school GPA was “included in nearly all retention studies and often were considered 
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student background variables in models that included multiple other variables related to 
retention” (Reason, 2009, p. 488), it was used for this model instead of high school rank.  
Variance inflation factors for the second model without high school rank were all below 2.5. 
 Tests for heteroscedasticity were conducted by constructing a scatter plot of residual 
values and also by conducting White’s test for heteroscedasticity.  The scatter plot of residual 
values indicated the presence of heteroscedasticity.  White’s test also indicated heteroscedasticity 
(p < 0.001).  To deal with the issue of heteroscedasticity, the functional form of each variable 
was adjusted to both a log form and also a squared form.  These attempts to deal with 
heteroscedasticity were unsuccessful.   
 Results of the regression using the propensity score matched re-sampled data set can be 
found in model one of Table 4.4.  The model is statistically significant (F = 122.99 p < 0.001) 
and explains 38.7% of the variance (Adj R
2
 = 0.387).  Results indicated there is no statistically 
significant (at the < 0.05 level) relationship between involvement in a Greek organization and 
cumulative GPA after the second year (p = -0.0114).   The variables in the model that had a 
statistically significant relationship to cumulative GPA after the second year were being female 
(β = -0.0565, p < 0.01), high school GPA (β = 0.7280, p < 0.001), ACT composite score (β = 
0.0287, p < 0.001), amount of money in loans (β = -0.0074, p < 0.001), race (β = -0.0972, p < 
0.01), belonging to the College of Engineering (β = -0.2179, p < 0.001), and belonging to the 
college of Human Science (β = 0.0957, p < 0.001). 
 Analysis without propensity score matching. 
 To answer research question number three, a regression was also used to analyze the 
impact of being involved in a Greek organization on cumulative GPA after the second year 
without propensity score matching.   
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 To test for multicollinearity, variance inflation factors were calculated.  The variable high 
school rank (vif = 4.69) was highly correlated with high school GPA (vif = 4.90).  As high 
school GPA was “included in nearly all retention studies and often were considered student 
background variables in models that included multiple other variables related to retention” 
(Reason, 2009, p. 488), it was used for this model instead of high school rank.  Variance inflation 
factors for the second model without high school rank were all below 2.5. 
 Tests for heteroscedasticity were conducted by constructing a scatter plot of residual 
values and also by conducting White’s test for heteroscedasticity.  The scatter plot of residual 
values indicated the presence of heteroscedasticity.  White’s test also indicated heteroscedasticity 
(p < 0.001).  To deal with the issue of heteroscedasticity, the functional form of each variable 
was adjusted to both a log form and also a squared form.  These attempts to deal with 
heteroscedasticity were unsuccessful.  The presence of heteroscedasticity is a limitation of this 
statistical model and was noted in the limitations section of this dissertation. 
 The results of the regression are reported in model two of Table 4.4.  The model is 
statistically significant (F = 479.49, p < 0.001) and explains 39.9% of the variance (Adj R
2
 = 
0.399).  Involvement in a Greek organization does not have a statistically significant relationship 
to cumulative GPA after the second year (p = 0.884).  The statistically significant variables were 
being female (β = 0.0481, p < 0.001), transfer credits (β = 0.0022, p < 0.001), high school GPA 
(β = 0.754, p < 0.001), composite ACT score (β = 0.0273, p < 0.001), amount of dollars received 
in grants (β = -0.0120, p < 0.001), amount of dollars received in loans (β = -0.0083, p < 0.001), 
amount of dollars received in scholarships (β = 0.0051, p < 0.001), race (β = -0.1060, p < 0.001), 
belonging to the College of Agriculture and Life Sciences (-0.0678, p < 0.05), belonging to the 
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College of Design (β = 0.0396, p < 0.01), belonging to the College of Engineering (β = -0.1920, 
p < 0.001), and belonging to the college of Human Sciences (β = 0.1230, p < 0.001). 
 
Table 4.4  
Multivariate Regression Analysis for Second Year GPA by Greek Participation 
 Model One 
cmltv_gpa4  
Model Two 
cmltv_gpa4 
greek         -0.0114 
        (0.0162) 
 
      -0.0018 
      (0.0126) 
female       -0.0565** 
      (0.0214) 
 
        0.0481*** 
       (0.0105) 
reshall        0.0031 
      (0.0235) 
 
       -0.0156 
       (0.0171) 
trnsf_cr        0.0010 
      (0.0010) 
 
        0.0022*** 
       (0.0005) 
hs_gpa        0.7280*** 
      (0.0281) 
 
        0.754*** 
       (0.0155) 
act_cmpst        0.0287*** 
      (0.0027) 
 
        0.0273*** 
       (0.0015) 
grants       -0.0061 
      (0.0056) 
 
       -0.0120*** 
       (0.0026) 
loans       -0.0074*** 
      (0.0016) 
 
       -0.0083*** 
       (0.0009) 
scholarships        0.0014 
      (0.0022) 
 
        0.0051*** 
       (0.0012) 
benefits        0.0000 
      (0.0000) 
 
        0.0000 
       (0.0000) 
fafsa_filer       -0.0255 
      (0.0216) 
 
       -0.0144 
       (0.0130) 
race       -0.0972** 
      (0.0354) 
 
       -0.1060*** 
       (0.0167) 
ag_lifesci       -0.0616 
      (0.0335) 
 
       -0.0678* 
       (0.0160) 
design        0.0360 
      (0.0265) 
        0.0396** 
       (0.0147) 
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Table 4.4 (Continued) 
 Model One 
cmltv_gpa4  
Model Two 
cmltv_gpa4 
engineer       -0.2179*** 
     (0.0280) 
 
       -0.1920*** 
       (0.0136) 
humansci       0.0957*** 
     (0.0243) 
 
        0.1230*** 
       (0.0164) 
business      -0.0167 
     (0.0244) 
 
        0.0152 
       (0.0153) 
Intercept      -0.273** 
     (0.0910) 
 
       -0.342*** 
       (0.0525) 
R2       0.3900         0.4000 
   
Adj R2       0.3870         0.3990 
   
F   122.99***      479.49*** 
   
N 3190 11,521 
   
Note. Model 1 is OLS regression after propensity score matching.  Model  
Two is OLS regression without propensity score matching. 
Standard Errors in Parenthesis. 
* p < 0.05,** p < 0.01, *** p < 0.001 
  
 Comparison of propensity score matched data and non-matched data.  
 The results of regression analysis without propensity score matching were different than 
the regression analysis after propensity score matching.  The regression model without 
propensity score matching (model two in Table 4.4) explained a greater amount of variance (Adj. 
R
2
 = 0.399) then the regression model used after propensity score matching (Adj. R
2
 = 0.387).   
 Seven of the 17 variables were statistically significant at the <0.05 level in both models.  
Variables that were significant in both models include being female, high school GPA, ACT 
Score, amount of dollars in loans, race, being in the College of Engineering, and being in the 
College of Human Sciences.  There were no variables that were statistically significant only in 
the regression model used after propensity score matching.  Variables that were statistically 
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significant in only the model without propensity score matching were transfer credits, grants, 
scholarships, and being in the College of Design. 
 Impact of Greek Involvement on Retention to the Second Year 
 Analysis with propensity score matching. 
 To answer the first research question, after propensity score matching was completed and 
the data set was re-sampled, a regression with retention to the second year as the dependent 
variable was conducted to assess the impact of being involved in a Greek organization.   
 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to assess the effect of participating in a Greek organization on 
retention to the second year.  To confirm goodness of fit, a link test was performed as was 
Homer-Lemshow’s goodness of fit test.  The results from the link test (_hat p < 0.001, _hatsq p = 
0.079) show that the original model was correctly specified.  The Homer-Lemshow test also 
indicated proper model fit (chi2 = 0.091).   
 To test for multicollinearity, variance inflation factors were calculated.  The results from 
the original model indicated a high level of multicollinearity between the variables high school 
GPA (vif = 5.43) and high school rank (vif = 5.27).  As high school GPA was “included in nearly 
all retention studies and often were considered student background variables in models that 
included multiple other variables related to retention” (Reason, 2009, p. 488), it was used for this 
model instead of high school rank.  The results from the subsequent test for multicollinearity 
show that the variance inflation factor for every variable in the model was less than 2.5 which 
demonstrates that multicollinearity is not a problem for this logistic regression model.   
 Results of the regression using the propensity score matched re-sampled data set can be 
found in model one of Table 4.5.  The model is statistically significant (p chi2 < 0.001) and 
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explains 9.5% of the variance (pseudo R
2
 = 0.095).  Results indicated there is a statistically 
significant relationship between involvement in a Greek organization and retention to the second 
year (β = 0.6012, p <0.001).   Students participating in a Greek organization were 7.2% more 
likely than students who did not participate in a Greek organization to be retained to their second 
year.  The other variables in the model that had a statistically significant relationship to retention 
to the second year were living in a residence hall (β = 0.4833, p <0.001), number of transfer 
credits (β = 0.0183, p < 0.01), high school GPA (β = 1.3753, p < 0.001), amount of money in 
loans (β = 0.0213, p < 0.01), amount of money in scholarships (β = 0.0680, p < 0.001), and filing 
for FAFSA (β = -0.6052, p <0.001).    
 Analysis without propensity score matching. 
 To answer research question number three, a logistical regression was also used to 
analyze the impact of being involved in a Greek organization on retention to the second year 
without propensity score matching.   
 Diagnostics testing for goodness of fit and multicollinearity, were conducted on the 
logistic regression model used to assess the effect of participating in a Greek organization on 
retention to the second year.  To confirm goodness of fit, a link test was performed as was 
Homer-Lemshow’s goodness of fit test.  The results from the link test (_hat p < 0.000, _hatsq p = 
0.084) show that the model was not well specified.  However, the Homer-Lemshow test did 
indicate proper model fit (chi2 = 0.3956).  Introducing interaction terms and changing the 
functional form of variables did not improve the results of the link test.  The original model was 
used without changes. 
 To test for multicollinearity, variance inflation factors were calculated.  The variable high 
school rank (vif = 4.98) was highly correlated with high school GPA (vif = 5.21). As high school 
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GPA was “included in nearly all retention studies and often were considered student background 
variables in models that included multiple other variables related to retention” (Reason, 2009, p. 
488), it was used for this model instead of high school rank.  Variance inflation factors for the 
second model without high school rank were all below 2.5. 
 The results of the logistical regression are reported in model two of Table 4.5.  The model 
is statistically significant (p chi2 < 0.001) and explains 8.1% of the variance (pseudo R
2
 = 
0.081).  Involvement in a Greek organization does have a statistically significant relationship to 
retention to the second year (β = 0.4960, p < 0.001).  The results of this model indicate that 
students who were involved with a Greek organization were 5% more likely to be retained to 
their second year compared to students who were not involved in a Greek organization.  The 
other statistically significant variables were being female (β = -0.1624, p < 0.01), living in a 
residence hall (β = 0.5660, p < 0.001), having transfer credits (β = 0.0157, p < 0.001), high 
school GPA (β = 0.1.3990, p < 0.001), amount of dollars received in loans (β = 0.0182, p < 
0.001), amount of dollars received in scholarships (β = 0.0640, p < 0.001), race (β = -0.1980, p < 
0.05), belonging to the College of Agriculture and Life Sciences (0.2730, p < 0.01), and 
belonging to the College of Business (β = 0.1750, p < 0.05). 
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Table 4.5  
Logistic Regression Analysis for Retention to the Second Year by Greek Participation 
 Model One 
reten_secondfall 
Model Two 
reten_secondfall 
 Beta Delta-p* Beta Delta-p* 
greek    0.6012*** 
  (0.0906) 
 
  0.0719          0.4963*** 
        (0.0761) 
  0.503 
female   -0.1350 
  (0.1159) 
 
         -0.1624** 
        (0.0560) 
 -0.0188 
reshall    0.4833*** 
  (0.1070) 
 
  0.0613          0.5660*** 
        (0.0729) 
  0.0759 
trnsf_cr     0.0183** 
   (0.0064) 
 
  0.0023          0.0157*** 
        (0.0035) 
  0.0019 
hs_gpa     1.3753*** 
   (0.1275) 
 
  0.1187          1.3990*** 
        (0.0677) 
  0.1182 
act_cmpst   -0.0106 
  (0.0143) 
 
         -0.0028 
        (0.0075) 
 
grants    0.0331 
  (0.0272) 
 
          0.0211 
        (0.0131) 
 
loans    0.0213** 
  (0.0080) 
 
  0.0027          0.0182*** 
        (0.0044) 
  0.0022 
scholarships    0.0680*** 
  (0.0183) 
 
  0.0089          0.0640*** 
        (0.0091) 
  0.0082 
benefits    -0.0001 
   (0.0001) 
 
         -0.0001 
        (0.0001) 
 
fafsa_filer     -0.6052*** 
    (0.1261) 
 
 -0.0657         -0.3840 
        (0.0711) 
 
race       0.0477 
     (0.1683) 
 
         -0.1980* 
        (0.0783) 
 -0.0240 
ag_lifesci      -0.0667 
     (0.1728) 
 
          0.2730** 
        (0.0883) 
  0.0289 
design      -0.0482 
     (0.1581) 
 
          0.1240 
        (0.0805) 
 
engineer      -0.2360 
     (0.1386) 
 
          0.0788 
        (0.0705) 
 
humansci      -0.0405 
     (0.1478) 
          0.1650 
        (0.0913) 
 
70 
 
Table 4.5 (Continued) 
 Model One Model Two 
 reten_secondfall reten_secondfall 
 Beta Delta-p
*
 Beta Delt-pP
* 
business       0.1260 
     (0.1396) 
 
          0.1750* 
        (0.0804) 
  0.0191 
Intercept      -3.205*** 
     (0.4611) 
 
         -3.6070*** 
        (0.2494) 
 
Psuedo R2       0.0946           0.0810  
     
N 4110  14,466  
Note. Model 1 is OLS regression after propensity score matching.  Model  
Two is OLS regression without propensity score matching. 
Standard Errors in Parenthesis. 
* p < 0.05,** p < 0.01, *** p < 0.001 
 
 Comparison of propensity score matched data and non-matched data.  
 The results of regression analysis without propensity score matching were different than 
the regression analysis after propensity score matching.  The regression model with propensity 
score matching (model one in Table 4.5) explained a greater amount of variance (pseudo R
2
 = 
0.0946) then the regression model used without propensity score matching (pseudo R
2
 = 0.0810).   
 Six of the 17 variables were statistically significant at the <0.05 level in both models.  
Variables that were significant in both models include Greek, living in a residence hall, transfer 
credits, high school GPA, amount of dollars in loans, and scholarships.  The variable indicating 
if a student filed a FAFSA was the only variable that was statistically significant in the 
regression model used after propensity score matching.  Variables that were statistically 
significant in only the model used without propensity score matching were being female, race, 
belonging to the College of Agriculture and Life Science, and being in the College of Business. 
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Impact of Greek Involvement on Retention to the Third Year 
 Analysis with propensity score matching. 
 To answer the first research question, after propensity score matching was completed and 
the data set was re-sampled, a regression with retention to the second year as the dependent 
variable was conducted to assess the impact of being involved in a Greek organization.   
 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to assess the effect of participating in a Greek organization on 
retention to the third year.  The results from the link test (_hat p < 0.000, _hatsq p = 0.755) show 
that the model was well specified.  The Homer-Lemshow test also indicated proper model fit 
(chi2 = 0.0865).   
 To test for multicollinearity, variance inflation factors were calculated.  The results from 
the original model indicated a high level of multicollinearity between the variables high school 
GPA (vif = 5.43) and high school rank (vif = 5.27).  As high school GPA was “included in nearly 
all retention studies and often were considered student background variables in models that 
included multiple other variables related to retention” (Reason, 2009, p. 488), it was used for this 
model instead of high school rank.  The results from the subsequent test for multicollinearity 
show that the variance inflation factor for every variable in the model was less than 2.5 which 
demonstrates that multicollinearity is not a problem for the logistic regression model.   
 Results of the logistic regression using the propensity score matched re-sampled data set 
can be found in model one of Table 4.6.  The model is statistically significant (p chi2 < 0.001) 
and explains 9.5% of the variance (pseudo R
2
 = 0.095).  Results indicated there is a statistically 
significant relationship between involvement in a Greek organization and retention to the second 
year (β = 0.6139, p <0.001).   Students participating in a Greek organization were 10% more 
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likely to be retained to the third year compared to students who did not participate in a Greek 
organization.  The other variables in the model that had a statistically significant relationship to 
retention to the third year were living in a residence hall (β = 0.4408, p <0.001), number of 
transfer credits (β = 0.0230, p < 0.001), high school GPA (β = 1.4092, p < 0.001), amount of 
money in scholarships (β = 0.0354, p < 0.05), and filing for FAFSA (β = -0.3037, p <0.01).    
 Analysis without propensity score matching. 
 To answer research question number three, a logistical regression was also used to 
analyze the impact of being involved in a Greek organization on retention to the second year 
without propensity score matching.   
 Diagnostics testing for goodness of fit and multicollinearity, were conducted on the 
logistic regression model used to assess the effect of participating in a Greek organization on 
retention to the third year.  To confirm goodness of fit, a link test was performed as was Homer-
Lemshow’s goodness of fit test.  The results from the link test (_hat p < 0.000, _hatsq p = 0.285) 
show that the model was well specified.  However, the Homer-Lemshow test did not indicate 
proper model fit (chi2 = 0.0196).  Introducing interaction terms and changing the functional form 
of variables did not improve the results of the Homer-Lemshow test.   
 To test for multicollinearity, variance inflation factors were calculated.  The variable high 
school rank (vif = 4.98) was highly correlated with high school GPA (vif = 5.21).  As high 
school GPA was “included in nearly all retention studies and often were considered student 
background variables in models that included multiple other variables related to retention” 
(Reason, 2009, p. 488), it was used for this model instead of high school rank.  Variance inflation 
factors for the second model without high school rank were all below 2.5. 
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 The results of the logistical regression are reported in model two of Table 4.6.  The model 
is statistically significant (p chi2 < 0.001) and explains 9.2% of the variance (pseudo R
2
 = 0.092).  
Involvement in a Greek organization had a statistically significant relationship to retention to the 
third year (β = 0.5361, p < 0.001).  The results of this model indicate that students who 
participated in a Greek organization were 7.8% more likely to be retained to the third year 
compared to students who did not participate in a Greek organization.  The other statistically 
significant variables were being female (β = -0.1044, p < 0.05), living in a residence hall (β = 
0.4242, p < 0.001), having transfer credits (β = 0.0208, p < 0.001), high school GPA (β = 1.5191, 
p < 0.001), amount of dollars received in scholarships (β = 0.0382, p < 0.001), belonging to the 
College of Agriculture and Life Sciences (0.2843, p < 0.001), belonging to the College of Design 
(β = 0.1763, p < 0.05) and belonging to the College of Business (β = 0.1473, p < 0.05). 
 
Table 4.6  
Logistic Regression Analysis for Retention to the Third Year by Greek Participation 
 Model One 
reten_thirdfall 
Model Two 
reten_thirdfall 
 Beta Delta-p* Beta Delta-p* 
greek    0.6139*** 
  (0.0794) 
 
  0.1014          0.5361*** 
        (0.0664) 
  0.0780 
female   -0.1387 
  (0.1030) 
 
         -0.1044* 
        (0.0490) 
 -0.0171 
reshall    0.4408*** 
  (0.0961) 
 
  0.0761          0.4742*** 
        (0.0668) 
  0.0854 
trnsf_cr     0.0230*** 
   (0.0057) 
 
  0.0040          0.0208*** 
        (0.0030) 
  0.0036 
hs_gpa     1.4092*** 
   (0.1115) 
 
  0.0740          1.5191*** 
        (0.0608) 
  0.0610 
act_cmpst   -0.0079 
  (0.0126) 
 
         -0.0010 
        (0.0066) 
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Table 4.6 (Continued) 
 Model One Model Two 
 reten_thirdfall reten_thirdfall 
 Beta Delta P
* 
Beta Delta P
* 
grants   -0.0097 
  (0.0235) 
 
         -0.0110 
        (0.0111) 
 
loans    0.0010 
  (0.0070) 
 
            0.0028 
        (0.0038) 
   
scholarships    0.0354* 
  (0.0140) 
 
  0.0061          0.0382*** 
        (0.0072) 
  0.0065 
benefits    -0.0002 
   (0.0001) 
 
         -0.0001 
        (0.0001) 
 
fafsa_filer     -0.3037** 
    (0.1105) 
 
 -0.0482         -0.2123*** 
        (0.0621) 
  0.0333 
race       0.0128 
     (0.1485) 
 
         -0.1092 
        (0.0696) 
  
ag_lifesci       0.1228 
     (0.1585) 
 
          0.2843*** 
        (0.0767) 
  0.0433 
design       0.1090 
     (0.1419) 
 
          0.1763* 
        (0.0712) 
  0.0276 
engineer      -0.1334 
     (0.1231) 
 
          0.0673 
        (0.0612) 
 
humansci      -0.0753 
     (0.1274) 
 
          0.0955 
        (0.0791) 
 
business       0.0935 
     (0.1214) 
 
          0.1473* 
        (0.0706) 
  0.0232 
Intercept      -3.915*** 
     (0.4091) 
 
         -4.5228*** 
        (0.2215) 
 
Psuedo R2       0.0951           0.0921  
     
N 4110  14,466  
Note. Model 1 is OLS regression after propensity score matching.  Model  
Two is OLS regression without propensity score matching. 
Standard Errors in Parenthesis. 
* p < 0.05,** p < 0.01, *** p < 0.001 
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 Comparison of propensity score matched data and non-matched data.  
 The results of logistic regression analysis without propensity score matching were 
different than the logistic regression analysis after propensity score matching.  The logistic 
regression model with propensity score matching (model one in Table 4.6) explained almost an 
equal amount of variance (pseudo R
2
 = 0.0951) when compared to the logistic regression model 
used without propensity score matching (pseudo R
2
 = 0.0921).   
 Six of the 17 variables were statistically significant at the <0.05 level in both models.  
Variables that were significant in both models include Greek, living in a residence hall, transfer 
credits, high school GPA, scholarships and if a student filed a FAFSA.  No variables were 
statistically significant in only the logistic regression model used after propensity score 
matching.  Variables that were statistically significant in only the model used without propensity 
score matching were being female, belonging to the College of Agriculture and Life Science, 
being in the College of Design, and being in the College of Business. 
Participation in a Learning Community 
Propensity Score Matching 
 In order to analyze the causal impact participating in a learning community has on 
cumulative GPA after the first year, cumulative GPA after the second year, retention to the 
second year, and retention to the third year, propensity score matching was completed prior to 
multivariate regression.  Using the matching variables, propensity scores for participating in a 
learning community were calculated for each observation using a logistic regression model. 
 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to calculate propensity scores for participating in a learning 
community.  To confirm goodness of fit, a link test was performed as was Homer-Lemshow’s 
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goodness of fit test.  The results from the link test (_hat p < 0.000, _hatsq p < 0.071) show that 
the original model was correctly specified.  However, the Homer-Lemshow test  (p chi2 < 0.01) 
did not indicate strong goodness of fit.  Squared terms, log terms, and interaction variables were 
introduced into the model without producing a better goodness of fit so the originally specified 
variables were used. 
 To test for multicollinearity, variance inflation factors (VIF) were calculated.  The results 
from the original model indicated a high level of multicollinearity between the variables high 
school GPA (vif = 5.21) and high school rank (vif = 4.98).  As high school GPA was “included 
in nearly all retention studies and often were considered student background variables in models 
that included multiple other variables related to retention” (Reason, 2009, p. 488), it was used for 
this model instead of high school rank.  The results from the subsequent test for multicollinearity 
show that the VIF for every variable in the model was less than 2.5 which demonstrates that 
multicollinearity is not a problem for the logistic regression model used to develop propensity 
scores for involvement in a learning community.  Results for the logistic regression model 
calculating propensity scores are reported in Table 4.7 which can be found in the Appendix. 
 The racial/ethnic distribution of the matched data set was similar to the unmatched data 
set.  There were notable changes in the percentage of female and male students in the matched 
data set.  Females made up 49.02% of the matched set compared to 44.71% of the unmatched 
sample.  Additionally, the matched data set had a lower percentage of students in the College of 
Agriculture and Life Science (8.35%) compared to the unmatched data set (10.81).  The 
percentage of students from the College of Engineering was lower in the matched data set 
(20.40%) than in the unmatched data set (26.56%).  The percentage of students of students from 
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the College of Liberal Arts and Sciences was higher in the matched data set (34.46%) than in the 
unmatched data set (30.59%). 
 
Table 4.7  
Logistic Regression for Learning Community Propensity Score Matching 
 lc_firstyear 
female   0.0502 
 (0.0444) 
 
reshall    0.5720*** 
 (0.0600) 
 
trnsf_cr   -0.0021 
 (0.0024) 
 
hs_gpa   0.2964** 
 (0.1010) 
 
act_cmpst   0.0712*** 
 (0.0060) 
 
grants   0.0256* 
 (0.0103) 
 
loans_  -0.0192*** 
 (0.0035) 
 
scholarships   0.0519*** 
(0.0060) 
 
benefits -0.0001 
(0.0001) 
 
fafsa_filer   0.1736** 
(0.0554) 
 
race   0.3203*** 
(0.0654) 
 
ag_lifesci   1.8806 
(0.0713) 
 
design   0.0182 
(0.0624) 
 
engineer   1.659*** 
(0.0558) 
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Table 4.7 (Continued) 
 lc_firstyear 
humansci   1.1594*** 
(0.0873) 
 
business -0.0456 
(0.0641) 
 
Intercept  -4.3330*** 
 (0.2329) 
  
Pseudo R2   0.1675 
Standard Errors in Parenthesis 
* p < 0.05,** p < 0.01, *** p < 0.001 
 
 Once propensity scores were calculated and matching occurred, descriptive statistics 
were then calculated for the treatment group (did participate in a learning community) and the 
control group (did not participate in a learning community).  The change in mean from the 
unmatched set to the matched set along with change in bias is reported in table A.2 which is 
located in the Appendix. 
 After the propensity score matching was conducted, unmatched observations were 
deleted from the analysis.  Next, a check for common support was conducted.  To check for 
common support, two histograms were constructed.  The first histogram contained the propensity 
to participate in a learning community for the entire dataset before propensity score matching 
was conducted.  The second histogram contained the propensity to participate in a learning 
community for the dataset after unmatched observations were deleted.  Figure A.3 shows the 
histogram for the unmatched data and Figure A.4 shows the histogram for the matched data (see 
Appendix for Figure A.3 and A.4).  The change between the unmatched and matched samples 
indicated that the matched data were more similar in the likelihood to participate in a learning 
community than in the unmatched data and thus there was a high level of common support for 
the matched dataset compared to the unmatched dataset. 
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Impact of Learning Community Participation on Cumulative GPA After One Year 
 Analysis with propensity score matching. 
 To answer the first research question, after propensity score matching was completed and 
the data set was re-sampled, a regression with cumulative GPA after the first year as the 
dependent variable was conducted to assess the impact of being participating in a learning 
community.   
 In order to test for multicollinearity, variance inflation factors were calculated.  The 
variable high school rank (vif = 4.74) was highly correlated with high school GPA (vif = 4.92).  
As high school GPA was “included in nearly all retention studies and often were considered 
student background variables in models that included multiple other variables related to 
retention” (Reason, 2009, p. 488), it was used for this model instead of high school rank.  
Variance inflation factors for the model without high school rank were all below 2.5. 
 Tests for heteroscedasticity were conducted by constructing a scatter plot of residual 
values and also by conducting White’s test for heteroscedasticity.  The scatter plot of residual 
values indicated the presence of heteroscedasticity.  White’s test also indicated heteroscedasticity 
(p < 0.001).  To deal with the issue of heteroscedasticity, the functional form of each variable 
was adjusted to both a log form and also a squared form.  These attempts to deal with 
heteroscedasticity were unsuccessful.  The presence of heteroscedasticity is a limitation of this 
statistical model and was noted in the limitations section of this dissertation. 
 Results of the regression using the propensity score matched re-sampled data set can be 
found in model one of Table 4.8.  The model is statistically significant (F = 338.6, p < 0.001) 
and explains 39.7% of the variance (Adj R
2
 = 0.397).  Results indicated that there is a statistically 
significant relationship between participation in a learning community and cumulative GPA after 
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the first year (β = 0.0425, p < 0.01).   Participating in a learning community contributed to a 0.04 
higher cumulative GPA after the first year.  Other variables in the model that had a statistically 
significant relationship to cumulative GPA after the first year were being female (β = 0.0389, p < 
0.05), number of transfer credits (β = 0.0023, p < 0.01), high school GPA (β = 1.0237, p < 
0.001), ACT composite score (β = 0.0235, p = 0.001), amount of dollars received in grants (β = -
0.0180, p < 0.001) amount of dollars received in loans (β = -0.097, p < 0.001), amount of dollars 
received in scholarships (β = 0.0054, p < 0.01), race (β = -0.1389, p < 0.001), belonging to the 
College of Agriculture and Life Sciences (β = -0.0737, p < 0.01), belonging to the College of 
Design (β = 0.0800, p < 0.001), belonging to the College of Engineering (β = -0.2252, p  < 
0.001), belonging to the College of Human Science (β = 0.1515, p < 0.001) and belonging to the 
College of Business (β = 0.0946, p < 0.001). 
 Analysis without propensity score matching. 
 To answer research question number three, a regression was also used to analyze the 
impact of participating in a learning community on cumulative GPA after the first year without 
propensity score matching.   
 In order to test for multicollinearity, variance inflation factors were calculated.  The 
variable high school rank (vif = 5.11) was highly correlated with high school GPA (vif = 4.89).  
As high school GPA was “included in nearly all retention studies and often were considered 
student background variables in models that included multiple other variables related to 
retention” (Reason, 2009, p. 488), it was used for this model instead of high school rank.  
Variance inflation factors for the second model without high school rank were all below 2.5. 
 Tests for heteroscedasticity were conducted by constructing a scatter plot of residual 
values and also by conducting White’s test for heteroscedasticity.  The scatter plot of residual 
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values indicated the presence of heteroscedasticity.  White’s test also indicated heteroscedasticity 
(p < 0.001).  To deal with the issue of heteroscedasticity, the functional form of each variable 
was adjusted to both a log form and also a squared form.  These attempts to deal with 
heteroscedasticity were unsuccessful.  The presence of heteroscedasticity is a limitation of this 
statistical model and was noted in the limitations section of this dissertation. 
 The results of the regression model without propensity scores are reported in model two 
of Table 4.8.  The model is statistically significant (F = 543.9, p < 0.001) and explains 40.6% of 
the variance (Adj. R
2
 = 0.406).  Participation in a learning community had a statistically 
significant relationship to cumulative GPA after the first year (β = 0.0430  p < 0.001).  Results 
indicated that learning community participation contributed to a 0.04 higher cumulative GPA 
after the first year.  Other variables in the model that had a statistically significant relationship to 
cumulative GPA after the first year were being female (β = 0.0307, p < 0.05), number of transfer 
credits (β = 0.0019, p < 0.001), high school GPA (β = 1.0241, p < 0.001), ACT composite score 
(β = 0.0245, p < 0.001), amount of dollars received in grants (β = -0.0179, p < 0.001) amount of 
dollars received in loans (β = -0.0096, p < 0.001), amount of dollars received in scholarships (β = 
0.0057, p < 0.01), filing for FAFSA (β = -0.0431, p < 0.01), race (β = -0.1240, p < 0.001), 
belonging to the College of Agriculture and Life Sciences (β = -0.0647, p < 0.01), belonging to 
the College of Design (β = 0.0574, p < 0.001), belonging to the College of Engineering (β = -
0.2267, p  < 0.001), belonging to the College of Human Science (β = 0.1520, p < 0.001) and 
belonging to the College of Business (β = 0.0973, p < 0.001). 
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Table 4.8  
Multivariate Regression Analysis for First Year GPA by Learning Community Participation 
 Model One 
cmltv_gpa2  
Model Two 
cmltv_gpa2 
lc_firstyear       0.0425** 
     (0.0134) 
 
      0.0430*** 
     (0.0121) 
female       0.0389* 
     (0.0155) 
 
      0.0307* 
     (0.0126) 
reshall       0.0099 
     (0.0224) 
 
      0.0277 
     (0.0174) 
trnsf_cr       0.0023** 
     (0.0008) 
 
      0.0019*** 
     (0.0007) 
hs_gpa       1.0237*** 
     (0.0201) 
 
      1.0241*** 
     (0.0161) 
act_cmpst       0.0235*** 
     (0.0021) 
 
      0.0245*** 
     (0.0017) 
grants      -0.0180*** 
     (0.0035) 
 
     -0.0179*** 
     (0.0029) 
loans      -0.0097*** 
     (0.0012) 
 
     -0.0096*** 
     (0.0010) 
scholarships       0.0054** 
     (0.0019) 
 
       0.0057*** 
      (0.0016) 
benefits       0.0000 
     (0.0000) 
 
      -0.0000 
      (0.0000) 
fafsa_filer      -0.0349 
     (0.0196) 
 
      -0.0431** 
      (0.0160) 
race      -0.1389*** 
     (0.0225) 
 
      -0.1240*** 
      (0.0186) 
ag_lifesci      -0.0737** 
     (0.0263) 
 
      -0.0647** 
      (0.0199) 
design       0.0800*** 
     (0.0213) 
 
       0.0574** 
      (0.0187) 
engineer      -0.2252*** 
     (0.0201) 
 
      -0.2267*** 
      (0.0162) 
humansci       0.1515*** 
     (0.0241) 
 
       0.1520*** 
      (0.0189) 
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Table 4.8 (Continued) 
 Model One 
cmltv_gpa2  
Model Two 
cmltv_gpa2 
business       0.0946
*** 
     (0.0225) 
 
       0.0973
***
 
      (0.0188) 
Intercept      -1.3495*** 
     (0.0735) 
 
      -1.3782*** 
       (0.0578) 
R2       0.3986         0.4067 
   
Adj R2       0.3974         0.4060 
   
F   338.6000***     543.9000*** 
   
N 8704 13505 
Note. Model 1 is OLS regression after propensity score matching.  Model  
Two is OLS regression without propensity score matching. 
Standard Errors in Parenthesis. 
* p < 0.05,** p < 0.01, *** p < 0.001 
 
 Comparison of propensity score matched data and non-matched data.  
 The results of the regression analysis after propensity score matching (model one in 
Table 4.8) were similar to the results of the regression analysis without using the propensity 
score matching.  There was less than a 1% difference in the amount of variance each model 
explained (Adj R
2
 of Model One = 0.397, Adj R
2
 of Model Two = 0.406).  There were no 
variables statistically significant in Model One that was not significant in Model Two.  The only 
variable that was statistically significant in Model Two but not Model One was if a student filed 
a FAFSA. 
 Impact of Learning Community Participation on Cumulative GPA After Year Two 
 Analysis with propensity score matching. 
 To answer the second research question, after propensity score matching was completed 
and the data set was re-sampled, a regression with cumulative GPA after the second year as the 
dependent variable was conducted to assess the impact of participating in a learning community.   
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 In order to test for multicollinearity, variance inflation factors were calculated.  The 
variable high school rank (vif = 4.49) was highly correlated with high school GPA (vif = 4.67).  
As high school GPA was “included in nearly all retention studies and often were considered 
student background variables in models that included multiple other variables related to 
retention” (Reason, 2009, p. 488), it was used for this model instead of high school rank.    
Variance inflation factors for the model without high school rank were all below 2.5. 
 Tests for heteroscedasticity were conducted by constructing a scatter plot of residual 
values and also by conducting White’s test for heteroscedasticity.  The scatter plot of residual 
values indicated the presence of heteroscedasticity.  White’s test also indicated heteroscedasticity 
(p < 0.001).  To deal with the issue of heteroscedasticity, the functional form of each variable 
was adjusted to both a log form and also a squared form.  These attempts to deal with 
heteroscedasticity were unsuccessful.  The presence of heteroscedasticity was a limitation of this 
statistical model and was noted in the limitations section of this dissertation. 
 Results of the regression using the propensity score matched re-sampled data set can be 
found in model one of Table 4.9.  The model is statistically significant (F = 284.34, p < 0.001) 
and explains 39.6% of the variance (Adj R
2
 = 0.396).  Results indicated there is a statistically 
significant relationship between participation in a learning community and cumulative GPA after 
the second year (β = 0.0219, p < 0.01).   Learning community participation contributed to a 0.02 
higher cumulative GPA after the second year.  Other variables in the model that had a 
statistically significant relationship to cumulative GPA after the second year were being female 
(β = 0.0608, p < 0.001), number of transfer credits (β = 0.0018, p < 0.01), high school GPA (β = 
0.7610, p < 0.001), ACT composite score (β = 0.0269, p = 0.001), amount of dollars received in 
grants (β = -0.0142, p < 0.001) amount of dollars received in loans (β = -0.089, p < 0.001), 
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amount of dollars received in scholarships (β = 0.0045, p < 0.01), race (β = -0.0969, p < 0.001), 
belonging to the College of Agriculture and Life Sciences (β = -0.0476, p < 0.01), belonging to 
the College of Design (β = 0.0719, p < 0.001), belonging to the College of Engineering (β = -
0.1822, p  < 0.001), and belonging to the College of Human Science (β = 0.1375, p < 0.001). 
 Analysis without propensity score matching. 
 To answer research question number three, a regression was also used to analyze the 
impact of participating in a learning community on cumulative GPA after the second year 
without propensity score matching.   
 In order to test for multicollinearity, variance inflation factors were calculated.  The 
variable high school rank (vif = 4.69) was highly correlated with high school GPA (vif = 4.90).  
As high school GPA was “included in nearly all retention studies and often were considered 
student background variables in models that included multiple other variables related to 
retention” (Reason, 2009, p. 488), it was used for this model instead of high school rank.  
Variance inflation factors for the second model without high school rank were all below 2.5. 
 Tests for heteroscedasticity were conducted by constructing a scatter plot of residual 
values and also by conducting White’s test for heteroscedasticity.  The scatter plot of residual 
values indicated the presence of heteroscedasticity.  White’s test also indicated heteroscedasticity 
(p < 0.001).  To deal with the issue of heteroscedasticity, the functional form of each variable 
was adjusted to both a log form and also a squared form.  These attempts to deal with 
heteroscedasticity were unsuccessful.  The presence of heteroscedasticity was a limitation of this 
statistical model and was noted in the limitations section of this dissertation. 
 The results of the regression model without propensity scores are reported in model two 
of Table 4.9.  The model is statistically significant (F = 452.04, p < 0.001) and explains 40% of 
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the variance (Adj. R
2
 = 0.400).  Participation in a learning community did not have a statistically 
significant relationship (at the 0.05 level) to cumulative GPA after the second year (p = 0.131).  
Variables in the model that had a statistically significant relationship to cumulative GPA after the 
second year were being female (β = 0.0478, p < 0.001), number of transfer credits (β = 0.0021, p 
< 0.001), high school GPA (β = 7.530, p < 0.001), ACT composite score (β = 0.0271, p < 0.001), 
amount of dollars received in grants (β = -0.0121, p < 0.001), amount of dollars received in loans 
(β = -0.0082, p < 0.001), amount of dollars received in scholarships (β = 0.0050, p < 0.01), race 
(β = -0.1069, p < 0.001), belonging to the College of Agriculture and Life Sciences (β = -0.0745, 
p < 0.001), belonging to the College of Design (β = 0.0394, p < 0.05), belonging to the College 
of Engineering (β = -0.1978, p  < 0.001), and belonging to the College of Human Science (β = 
0.1183, p < 0.001). 
Table 4.9  
Multivariate Regression Analysis for Second Year GPA by Learning Community Participation 
 Model One 
cmltv_gpa2  
Model Two 
cmltv_gpa2 
lc_firstyear       0.0219* 
     (0.0111) 
 
      0.0166 
     (0.0101) 
female       0.0608*** 
     (0.0130) 
 
      0.0478*** 
     (0.0105) 
reshall      -0.0339 
     (0.0191) 
 
     -0.0166 
     (0.0147) 
trnsf_cr       0.0018** 
     (0.0007) 
 
      0.0021*** 
     (0.0005) 
hs_gpa       0.7610*** 
     (0.0178) 
 
      0.7530*** 
     (0.0142) 
act_cmpst       0.0269*** 
     (0.0018) 
 
      0.0271*** 
     (0.0015) 
grants      -0.0142*** 
     (0.0030) 
 
     -0.0121*** 
     (0.0024) 
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Table 4.9 (Continued) 
 Model One 
cmltv_gpa2  
Model Two 
cmltv_gpa2 
loans      -0.0089
***
 
     (0.0011) 
 
     -0.0082
***
 
     (0.0009) 
scholarships       0.0045** 
     (0.0016) 
 
       0.0050*** 
      (0.0013) 
benefits       0.0000 
     (0.0000) 
 
      -0.0000 
      (0.0000) 
fafsa_filer      -0.0162 
     (0.0162) 
 
      -0.0151 
      (0.0132) 
race      -0.0969*** 
     (0.0189) 
 
      -0.1069*** 
      (0.0156) 
ag_lifesci      -0.0476** 
     (0.0224) 
 
      -0.0745*** 
      (0.0164) 
design       0.0719*** 
     (0.0177) 
 
       0.0394* 
      (0.0156) 
engineer      -0.1822*** 
     (0.0169) 
 
      -0.1978*** 
      (0.0162) 
humansci       0.1375*** 
     (0.0202) 
 
       0.1183*** 
      (0.0175) 
business       0.0326 
     (0.0184) 
 
       0.0153 
      (0.0158) 
Intercept      -0.3600*** 
     (0.0640) 
 
      -0.3365*** 
       (0.0499) 
R2       0.3970         0.4005 
   
Adj R
2
       0.3956         0.3996 
   
F   284.3400***     452.0400*** 
   
N 7360 11521 
Note. Model 1 is OLS regression after propensity score matching.  Model  
Two is OLS regression without propensity score matching. 
Standard Errors in Parenthesis. 
* p < 0.05,** p < 0.01, *** p < 0.001 
 
 Comparison of propensity score matched data and non-matched data. 
 There were many similarities and one important difference between Model One which 
utilized propensity score matching prior to regression and Model Two which did not utilize 
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propensity score matching.  Both models explained approximately 40% of the variance (Adj R
2
 
for Model One = 0.3956, Adj R
2
 for Model Two = 0.3996).  However, the variable of interest, 
participation in a learning community, was statistically significant only in Model One.  This 
result indicates that using propensity score matching prior to regression analysis may provide 
additional insight into the longitudinal benefit of participating in a learning community on GPA. 
Impact of Learning Community Participation on Retention to the Second Year 
 Analysis with propensity score matching. 
 To answer the first research question, after propensity score matching was completed and 
the data set was re-sampled, a regression with retention to the second year as the dependent 
variable was conducted to assess the impact of participating in a learning community. 
 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to assess the effect of participating in a Greek organization on 
retention to the second year.  To confirm goodness of fit, a link test was performed as was 
Homer-Lemshow’s goodness of fit test.  The results from the link test (_hat p < 0.001, _hatsq p = 
0.169) show that the model was correctly specified.  The Homer-Lemshow test also indicated 
proper model fit (chi2 = 0.4606).   
 To test for multicollinearity, variance inflation factors were calculated.  The results from 
the original model indicated a high level of multicollinearity between the variables high school 
GPA (vif = 4.97) and high school rank (vif = 4.78).  As high school GPA was “included in nearly 
all retention studies and often were considered student background variables in models that 
included multiple other variables related to retention” (Reason, 2009, p. 488), it was used for this 
model instead of high school rank.  The results from the subsequent test for multicollinearity 
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show that the variance inflation factor for every variable in the model was less than 2.5 which 
demonstrates that multicollinearity is not a problem for this model.   
 Results of the regression using the propensity score matched re-sampled data set can be 
found in model one of Table 4.10.  The model is statistically significant (p chi2 <0.001) and 
explains 7.2% of the variance (pseudo R
2
 = 0.0719).  Results indicated that there is a statistically 
significant relationship between participation in a learning community and retention to the 
second year (β = 0.3141, p <0.001).   Students participating in a learning community were 3.7% 
more likely to be retained to their second year compared to students who did not participate in a 
learning community.  The other variables in the model that had a statistically significant 
relationship to retention to the second year were being female (β = -0.1492, p <0.05), living in a 
residence hall (β = 0.3676, p < 0.001), number of transfer credits (β = 0.0128, p < 0.01), high 
school GPA (β = 1.4976, p < 0.001), amount of money in loans (β = 0.0173, p < 0.01), amount of 
money in scholarships (β = 0.0496, p < 0.001), filing for FAFSA (β = -0.4481, p <0.001), and 
being in the College of Desgin (β = 0.2268, p < 0.05).   
 Analysis without propensity score matching. 
  To answer the third research question, a regression with retention to the second year as 
the dependent variable was conducted to assess the impact of participating in a learning 
community without conducting propensity score matching.   
 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to assess the effect of participating in a learning community on 
retention to the second year.  To confirm goodness of fit, a link test was performed as was 
Homer-Lemshow’s goodness of fit test.  The results from the link test (_hat p < 0.001, _hatsq p = 
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0.411) show that the original model was correctly specified.  The Homer-Lemshow test also 
indicated proper model fit (chi2 = 0.2765).   
 To test for multicollinearity, variance inflation factors were calculated.  The results from 
the original model indicated a high level of multicollinearity between the variables high school 
GPA (vif = 5.21) and high school rank (vif = 4.98). As high school GPA was “included in nearly 
all retention studies and often were considered student background variables in models that 
included multiple other variables related to retention” (Reason, 2009, p. 488), it was used for this 
model instead of high school rank.  The results from the subsequent test for multicollinearity 
show that the variance inflation factor for every variable in the model was less than 2.5 which 
demonstrates that multicollinearity is not a problem for the logistic regression model.   
 Results of the regression without propensity score matching can be found in model two of 
Table 4.10.  The model is statistically significant (p chi2 <0.001) and explains 8% of the 
variance (pseudo R
2
 = 0.08).  Results indicated there is a statistically significant relationship 
between participation in a learning community and retention to the second year (β = 0.3045, p 
<0.001).   According to this model, students who participated in a learning community were 
3.5% more likely to return to their second year compared to students who did not participate in a 
learning community.  The other variables in the model that had a statistically significant 
relationship to retention to the second year were being female (β = -0.1462, p < 0.01), living in a 
residence hall (β = 0.3499, p <0.001), number of transfer credits (β = 0.0157, p < 0.001), high 
school GPA (β = 1.381, p < 0.001), amount of money in loans (β = 0.0205, p < 0.001), amount of 
money in scholarships (β = 0.0612, p < 0.001), filing for FAFSA (β = -0.4189, p <0.001), race (β 
= -0.2444, p < 0.01), and being in the College of Business (β = 0.1946, p < 0.05).  
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Table 4.10  
Logistic Regression Analysis for Retention to the Second Year by Learning Community 
Participation 
 Model One 
reten_secondfall 
Model Two 
reten_secondfall 
 Beta Delta-p* Beta Delta-p* 
lc_firstyear    0.3141*** 
  (0.0595) 
 
  0.0373          0.3045*** 
        (0.0536) 
  0.354 
female   -0.1492* 
  (0.0701) 
 
 -0.0177         -0.1462** 
        (0.0563) 
 -0.0169 
reshall    0.3676*** 
  (0.0885) 
 
  0.0483          0.3499*** 
        (0.0679) 
  0.0444 
trnsf_cr     0.0128** 
   (0.0042) 
 
  0.0016          0.0157*** 
        (0.0035) 
  0.0019 
hs_gpa     1.4976*** 
   (0.846) 
 
  0.0952          1.381*** 
        (0.0677) 
  0.1216 
act_cmpst   -0.0164 
  (0.0093) 
 
         -0.0060 
        (0.0075) 
 
grants    0.0184 
  (0.0159) 
 
          0.0175 
        (0.0130) 
 
loans    0.0173** 
  (0.0054) 
 
  0.0022          0.0205*** 
        (0.0044) 
  0.0025 
scholarships    0.0496*** 
  (0.0105) 
 
  0.0064          0.0612*** 
        (0.0091) 
  0.0078 
benefits    -0.0001 
   (0.0001) 
 
         -0.0001 
        (0.0001) 
 
fafsa_filer     -0.4481*** 
    (0.0880) 
 
 -0.0483         -0.4189*** 
        (0.0709) 
 -0.0441 
race      -0.0992 
     (0.0965) 
 
         -0.2444** 
        (0.0780) 
 -0.0302 
ag_lifesci       0.0834 
     (0.1123) 
 
          0.1422 
        (0.0909) 
  0.0157 
design       0.2268* 
     (0.1581) 
 
  0.0253          0.1192 
        (0.0804) 
 
engineer       0.0127 
     (0.0887) 
 
         -0.0359 
        (0.0737) 
 
humansci       0.1649 
     (0.1039) 
 
          0.1024 
        (0.0922) 
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Table 4.10 (Continued) 
 Model One 
reten_secondfall 
Model Two 
reten_secondfall 
 Beta Delta-p
* 
Beta Delta-p
* 
business       0.1936 
     (0.1019) 
 
          0.1946* 
        (0.0802) 
  0.0212 
Intercept      -3.4595*** 
     (0.3142) 
 
         -3.2866*** 
        (0.2475) 
 
Psuedo R2       0.0719           0.0800  
     
N 9312  14,466  
Note. Model 1 is OLS regression after propensity score matching.  Model  
Two is OLS regression without propensity score matching. 
Standard Errors in Parenthesis. 
* p < 0.05,** p < 0.01, *** p < 0.001 
 
 Comparison of propensity score matched data and non-matched data. 
 The results of regression analysis without propensity score matching were different from 
the regression analysis after propensity score matching.  While both models explained between 
7% and 8% of the variance.  Different variables were statistically significant in different models.  
Variables that were statistically significant in both models include participating in a learning 
community, being female, living in a residence hall, transfer credits, high school GPA, amount 
of dollars in loans, amount of dollars in scholarships, and if a student filed a FAFSA.  The 
variable belonging to the College of Design was only statistically significant in model one while 
the variables that were only statistically significant in model two were race, belonging to the 
College of Agriculture and Life Science, and being in the College of Business. 
Impact of Learning Community Participation on Retention to the Third Year 
 Analysis with propensity score matching. 
 To answer the first research question, after propensity score matching was completed and 
the data set was re-sampled, a regression with retention to the third year as the dependent 
variable was conducted to assess the impact of participating in a learning community. 
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 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to assess the effect of participating in a learning community on 
retention to the second year.  To confirm goodness of fit, a link test was performed as was 
Homer-Lemshow’s goodness of fit test.  The results from the link test (_hat p < 0.001, _hatsq p = 
0.679) show that the model was correctly specified.  The Homer-Lemshow test also indicated 
proper model fit (chi2 = 0.638).   
 To test for multicollinearity, variance inflation factors were calculated.  The results from 
the original model indicated a high level of multicollinearity between the variables high school 
GPA (vif = 4.97) and high school rank (vif = 4.78).  As high school GPA was “included in nearly 
all retention studies and often were considered student background variables in models that 
included multiple other variables related to retention” (Reason, 2009, p. 488), it was used for this 
model instead of high school rank.  The results from the subsequent test for multicollinearity 
show that the variance inflation factor for every variable in the model was less than 2.5 which 
demonstrates that multicollinearity is not a problem for this model.   
 Results of the regression using the propensity score matched re-sampled data set can be 
found in model one of Table 4.11.  The model is statistically significant (p of chi2 <0.001) and 
explains 8% of the variance (pseudo R
2
 = 0.0795).  Results indicated that there is a statistically 
significant relationship between participation in a learning community and retention to the third 
year (β = 0.2983, p <0.001).  Students who participated in a learning community were 4.9% 
more likely to be retained to their third year compared to students who did not participate in a 
learning community.  The other variables in the model that had a statistically significant 
relationship to retention to the second year were living in a residence hall (β = 0.2554, p < 0.01), 
number of transfer credits (β = 0.0202, p < 0.01), high school GPA (β = 1.4992, p < 0.001), 
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amount of money in scholarships (β = 0.0312, p < 0.001), filing for FAFSA (β = -0.2480, p 
<0.01), being in the College of Design (β = 0.2544, p < 0.01) and being in the College of 
Business (β = 0.2720, p < 0.01). 
 Analysis without propensity score matching. 
 To answer the third research question, a regression with retention to the third year as the 
dependent variable was conducted to assess the impact of participating in a learning community 
without conducting propensity score matching.   
 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to assess the effect of participating in a learning community on 
retention to the third year.  To confirm goodness of fit, a link test was performed as was Homer-
Lemshow’s goodness of fit test.  The results from the link test (_hat p < 0.001, _hatsq p = 0.823) 
show that the original model was correctly specified.  The Homer-Lemshow test also indicated 
proper model fit (chi2 = 0.6272).   
 To test for multicollinearity, variance inflation factors were calculated.  The results from 
the original model indicated a high level of multicollinearity between the variables high school 
GPA (vif = 5.21) and high school rank (vif = 4.98).  As high school GPA was “included in nearly 
all retention studies and often were considered student background variables in models that 
included multiple other variables related to retention” (Reason, 2009, p. 488), it was used for this 
model instead of high school rank.  The results from the subsequent test for multicollinearity 
show that the variance inflation factor for every variable in the model was less than 2.5 which 
demonstrates that multicollinearity is not a problem for the logistic regression model.   
 Results of the logistic regression without propensity score matching can be found in 
model two of Table 4.10.  The model is statistically significant (p of chi2 <0.001) and explains 
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9% of the variance (pseudo R
2
 = 0.0903).  Results indicated there is a statistically significant 
relationship between participation in a learning community and retention to the second year (β = 
0.2984, p <0.001).   Similar to the results in model one, this model indicates that students who 
participated in a learning community were 4.9% more likely to be retained to the third year 
compared to students who did not participate in a learning community.  The other variables in 
the model that had a statistically significant relationship to retention to the second year were 
living in a residence hall (β = 0.2327, p <0.001), number of transfer credits (β = 0.0208, p < 
0.001), high school GPA (β = 1.4994, p < 0.001), amount of money in scholarships (β = 0.0361, 
p < 0.001), amount of money received in benefits (β = -0.0001, p < 0.05), filing for FAFSA (β = 
-0.2512, p <0.001), race (β = -0.1590, p < 0.05), being in the College of Design (β = 0.1711, p < 
0.05  and being in the College of Business (β = 0.1677, p < 0.05).  
 
Table 4.11  
Logistic Regression Analysis for Retention to the Third Year by Learning Community 
Participation 
 Model One 
reten_thirdfall 
Model Two 
reten_thirdfall 
 Beta Delta-p* Beta Delta-p* 
lc_firstyear    0.2983*** 
  (0.0520) 
 
  0.0489          0.2984*** 
        (0.0465) 
  0.0490 
female   -0.0216 
  (0.0612) 
 
         -0.0821 
        (0.0491) 
  
reshall    0.2554** 
  (0.0806) 
 
  0.0443          0.2327*** 
        (0.0619) 
  0.0400 
trnsf_cr     0.0202** 
   (0.0037) 
 
  0.0035          0.0208*** 
        (0.0030) 
  0.0036 
hs_gpa     1.4992*** 
   (0.759) 
 
  0.0618          1.4994*** 
        (0.0608) 
  0.0632 
act_cmpst   -0.0042 
  (0.0082) 
 
         -0.0044 
        (0.0111) 
 
     
96 
 
Table 4.11 (Continued) 
 Model One 
reten_thirdfall 
Model Two 
reten_thirdfall 
 Beta Delta-p
* 
Beta Delta-p
 
grants   -0.0100 
  (0.0137) 
 
         -0.0148 
        (0.0111) 
 
loans    0.0023 
  (0.0047) 
 
            0.0518 
        (0.0381) 
   
scholarships    0.0312*** 
  (0.0085) 
 
  0.0053          0.0361*** 
        (0.0072) 
  0.0062 
benefits    -0.0001 
   (0.0001) 
 
         -0.0001* 
        (0.0001) 
  0.0000 
fafsa_filer     -0.2480** 
    (0.0766) 
 
 -0.0389         -0.2512*** 
        (0.0619) 
 -0.0392 
race      -0.0211 
     (0.0856) 
 
         -0.1590* 
        (0.0694) 
 -0.0269 
ag_lifesci       0.1290 
     (0.0997) 
 
          0.1531 
        (0.0790) 
   
design       0.2544** 
     (0.0868) 
 
  0.0394          0.1711* 
        (0.0804) 
  0.0268 
engineer       0.0252 
     (0.0774) 
 
         -0.0449 
        (0.0638) 
 
humansci       0.1208 
     (0.0908) 
 
          0.0368 
        (0.0798) 
 
business       0.2720** 
     (0.0900) 
 
  0.0419          0.1677* 
        (0.0705) 
  0.0263 
Intercept      -4.2716*** 
     (0.2801) 
 
         -4.1666*** 
        (0.2191) 
 
pseudo R2       0.0795           0.0903  
     
N 9312  14,466  
Note. Model 1 is OLS regression after propensity score matching.  Model  
Two is OLS regression without propensity score matching. 
Standard Errors in Parenthesis. 
* p < 0.05,** p < 0.01, *** p < 0.001 
 
Comparison of propensity score matched data and non-matched data. 
 The results of regression analysis without propensity score matching were different from 
the regression analysis after propensity score matching.  Model one explains 8% of the variance 
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while model two explains 9% of the variance.  Nine of the 17 variables in model one were 
statistically significant and there were no variables that were statistically significant in model one 
that were not statistically significant in model two.  Ten of the 17 variables in model two were 
statistically significant and the variables benefits and race were the only variables statistically 
significant in model two that were not statistically significant in model one. 
Participation in an Academic Skills Course 
Propensity Score Matching 
 In order to analyze the causal impact participating in an academic skills course has on 
cumulative GPA after the first year, cumulative GPA after the second year, retention to the 
second year, and retention to the third year, propensity score matching was completed prior to 
multivariate regression.  Using the matching variables, propensity scores for participating in an 
academic skills course were calculated for each observation using a logistic regression model. 
 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to calculate propensity scores for participating in a learning 
community.  To confirm goodness of fit, a link test was performed as was Homer-Lemshow’s 
goodness of fit test.  The results from the link test (_hat p < 0.001, _hatsq p < 0.097) show that 
the original model was correctly specified. The Homer-Lemshow test also indicated strong 
goodness of fit (prob chi2 = 0.8245 
 To test for multicollinearity, variance inflation factors were calculated.  The results from 
the original model indicated a high level of multicollinearity between the variables high school 
GPA (vif = 5.21) and high school rank (vif = 4.98).  As high school GPA was “included in nearly 
all retention studies and often were considered student background variables in models that 
included multiple other variables related to retention” (Reason, 2009, p. 488), it was used for this 
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model instead of high school rank.  The results from the subsequent test for multicollinearity 
show that the VIF for every variable in the model was less than 2.5 which demonstrates that 
multicollinearity is not a problem for the logistic regression model used to develop propensity 
scores for involvement in a learning community.  Results for the logistic regression model 
calculating propensity scores are reported in Table 4.12. 
 The racial/ethnic distribution was similar in the matched and unmatched data sets.  
However, the percentage of females in the matched data set was higher (49.25%) than the 
unmatched data set (44.71%).  Additionally, the percentage of students from the College of 
Business was higher in the matched data set (25%) than in the unmatched data set (11.46%).  
The matched data set had a smaller percentage of students from the College of Design (7.44%) 
than the unmatched data set (11.46%) and the percentage of students from the College of 
Engineering was lower (10%) in the matched data set than in the unmatched data set (26.56%).  
Finally, the matched data set had a higher percentage of students from the College of Liberal 
Arts and Sciences (40.11) compared to the unmatched data set (30.59%). 
 
Table 4.12  
Logistic Regression for Academic Skills Course Propensity Score Matching 
 lc_firstyear 
female   0.0133 
 (0.0562) 
 
rehall   0.3064*** 
 (0.0816) 
 
trnsf_cr  -0.0065 
 (0.0034) 
 
hs_gpa  -0.5731*** 
 (0.0697) 
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Table 4.12 (Continued) 
 lc_firstyear 
act_cmpst  -0.0974*** 
 (0.0079) 
 
grants   0.0089 
 (0.1033) 
 
loans_  -0.0019 
 (0.0046) 
 
scholarships  -0.0016 
 (0.0077) 
 
benefits  -0.0001 
 (0.0001) 
 
fafsa_filer  -0.0281
 
 (0.0720) 
 
race  -0.1675* 
 (0.0845) 
 
ag_lifesci  -0.6217*** 
 (0.0905) 
 
design  -0.9284*** 
 (0.0954) 
 
engineer  -1.0434*** 
 (0.0849) 
 
humansci  -0.4660*** 
 (0.0903) 
 
business   0.5710*** 
 (0.0679) 
 
Intercept   2.6194
*** 
 (0.2537) 
  
Pseudo R2   0.0957 
Standard Errors in Parenthesis 
* p < 0.05,** p < 0.01, *** p < 0.001 
 
 Once propensity scores were calculated and matching occurred, descriptive statistics 
were then calculated for the treatment group (did participate in an academic skills course) and 
the control group (did not participate in an academic skills course).  The change in mean from 
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the unmatched set to the matched set along with change in bias is reported in table A.3 which is 
located in the Appendix. 
 After the propensity score matching was conducted, unmatched observations were 
deleted from the analysis.  Next, a check for common support was conducted.  To check for 
common support, two histograms were constructed.  The first histogram contained the propensity 
to participate in an academic skills course for the entire dataset before propensity score matching 
was conducted.  The second histogram contained the propensity to participate in an academic 
skills course for the dataset after unmatched observations were deleted.  Figure A.5 shows the 
histogram for the unmatched data and Figure A.6 shows the histogram for the matched data (see 
Appendix for Figure A.5 and Figure A.6).  The change between the unmatched and matched 
samples indicated that the matched data were more similar in the likelihood to participate in an 
academic skills course than in the unmatched data and thus there is a high level of common 
support for the matched dataset compared to the unmatched dataset. 
Impact of Academic Skills Course Participation on Cumulative GPA After One Year 
 Analysis with propensity score matching. 
 To answer the first research question, after propensity score matching was completed and 
the data set was re-sampled, a regression with cumulative GPA after the first year as the 
dependent variable was conducted to assess the impact of enrolling in an academic skills course.   
 In order to test for multicollinearity, variance inflation factors were calculated.  The 
variable high school rank (vif = 4.59) was highly correlated with high school GPA (vif = 4.75).  
As high school GPA was “included in nearly all retention studies and often were considered 
student background variables in models that included multiple other variables related to 
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retention” (Reason, 2009, p. 488), it was used for this model instead of high school rank.  
Variance inflation factors for the model without high school rank were all below 2.5. 
 Tests for heteroscedasticity were conducted by constructing a scatter plot of residual 
values and also by conducting White’s test for heteroscedasticity.  The scatter plot of residual 
values indicated the presence of heteroscedasticity.  White’s test also indicated heteroscedasticity 
(p < 0.001).  To deal with the issue of heteroscedasticity, the functional form of each variable 
was adjusted to both a log form and also a squared form.  These attempts to deal with 
heteroscedasticity were unsuccessful.  The presence of heteroscedasticity was a limitation of this 
statistical model and was noted in the limitations section of this dissertation. 
 Results of the regression using the propensity score matched re-sampled data set can be 
found in model one of Table 4.13.  The model is statistically significant (F = 338.6, p < 0.001) 
and explains 36% of the variance (Adj R
2
 = 0.3595).  Results indicated there is a statistically 
significant negative relationship between participation in an academic skills course and 
cumulative GPA after the first year (β = -0.0503, p < 0.05).  Enrolling in an academic skills 
course contributed to a cumulative GPA after the first year of 0.05 lower than the cumulative 
GPA of students that did not enroll in an academic skills course.  Other variables in the model 
that had a statistically significant relationship to cumulative GPA after the first year were high 
school GPA (β = 1.0142, p < 0.001), ACT composite score (β = 0.0194, p = 0.001), amount of 
dollars received in grants (β = -0.0208, p < 0.001) amount of dollars received in loans (β = -
0.107, p < 0.001), race (β = -0.1794, p < 0.001), belonging to the College of Agriculture and Life 
Sciences (β = -0.0883, p < 0.05), belonging to the College of Engineering (β = -0.2041, p  < 
0.001), belonging to the College of Human Science (β = 0.1455, p < 0.001) and belonging to the 
College of Business (β = 0.1067, p < 0.001). 
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 Analysis without propensity score matching. 
 To answer research question number three, a regression was also used to analyze the 
impact of participating in an academic skills course on cumulative GPA after the first year 
without propensity score matching.   
 In order to test for multicollinearity, variance inflation factors were calculated.  The 
variable high school rank (vif = 4.89) was highly correlated with high school GPA (vif = 5.11).  
As high school GPA was “included in nearly all retention studies and often were considered 
student background variables in models that included multiple other variables related to 
retention” (Reason, 2009, p. 488), it was used for this model instead of high school rank.  
Variance inflation factors for the second model without high school rank were all below 2.5. 
 Tests for heteroscedasticity were conducted by constructing a scatter plot of residual 
values and also by conducting White’s test for heteroscedasticity.  The scatter plot of residual 
values indicated the presence of heteroscedasticity.  White’s test also indicated heteroscedasticity 
(p < 0.001).  To deal with the issue of heteroscedasticity, the functional form of each variable 
was adjusted to both a log form and also a squared form.  These attempts to deal with 
heteroscedasticity were unsuccessful.  The presence of heteroscedasticity was a limitation of this 
statistical model and was noted in the limitations section of this dissertation. 
 The results of the regression model without propensity scores are reported in model two 
of Table 4.13.  The model is statistically significant (F = 543.98, p < 0.001) and explains 40.6% 
of the variance (Adj. R
2
 = 0.4060).  Participation in an academic skills course had a statistically 
significant negative relationship to cumulative GPA after the first year (β = -0.0578  p < 0.001).  
Enrolling in an academic skills course contributed to cumulative GPA after the first year that was 
0.06 lower.  Other variables in the model that had a statistically significant relationship to 
103 
 
cumulative GPA after the first year were being female (β = 0.0314, p < 0.05), number of transfer 
credits (β = 0.0018, p < 0.001), high school GPA (β = 1.0229, p < 0.001), ACT composite score 
(β = 0.0245, p < 0.001), amount of dollars received in grants (β = -0.0177, p < 0.001) amount of 
dollars received in loans (β = -0.0098, p < 0.001), amount of dollars received in scholarships (β = 
0.0060, p < 0.001), filing for FAFSA (β = -0.0415, p < 0.01), race (β = -0.1218, p < 0.001), 
belonging to the College of Agriculture and Life Sciences (β = -0.0518, p < 0.01), belonging to 
the College of Design (β = 0.0514, p < 0.01), belonging to the College of Engineering (β = -
0.2171, p  < 0.001), belonging to the College of Human Science (β = 0.1593, p < 0.001) and 
belonging to the College of Business (β = 0.1029, p < 0.001). 
 
Table 4.13  
Multivariate Regression Analysis for First Year GPA by Academic Skills Course Participation 
 Model One 
cmltv_gpa2  
Model Two 
cmltv_gpa2 
psych131      -0.0503* 
     (0.0206) 
 
     -0.0578*** 
     (0.0158) 
female       0.0327 
     (0.0231) 
 
      0.0314* 
     (0.0126) 
reshall       0.0310 
     (0.0351) 
 
      0.0342 
     (0.0173) 
trnsf_cr       0.0011 
     (0.0015) 
 
      0.0018** 
     (0.0007) 
hs_gpa       1.0142*** 
     (0.0290) 
 
      1.0229*** 
     (0.0162) 
act_cmpst       0.0194*** 
     (0.0034) 
 
      0.0245*** 
     (0.0017) 
grants      -0.0208*** 
     (0.0054) 
 
     -0.0177*** 
     (0.0029) 
loans      -0.0107*** 
     (0.0019) 
 
     -0.0098*** 
     (0.0010) 
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Table 4.13 (Continued) 
 Model One 
cmltv_gpa2  
Model Two 
cmltv_gpa2 
scholarships       0.0055
 
     (0.0033) 
 
       0.0060
***
 
      (0.0016) 
benefits       0.0000 
     (0.0000) 
 
      -0.0000 
      (0.0000) 
fafsa_filer      -0.0312 
     (0.0307) 
 
      -0.0415** 
      (0.0159) 
race      -0.1794*** 
     (0.0353) 
 
      -0.1218*** 
      (0.0185) 
ag_lifesci      -0.0883* 
     (0.0393) 
 
      -0.0518** 
      (0.0193) 
design       0.0112 
     (0.0414) 
 
       0.0514** 
      (0.0188) 
engineer      -0.2041*** 
     (0.0382) 
 
      -0.2171*** 
      (0.0157) 
humansci       0.1455*** 
     (0.0395) 
 
       0.1593*** 
      (0.0208) 
business       0.1067*** 
     (0.0266) 
 
       0.1029*** 
      (0.0189) 
Intercept      -1.1959*** 
     (0.1074) 
 
      -1.3526*** 
       (0.0587) 
R2       0.3622         0.4068 
   
Adj R2       0.3595         0.4060 
   
F   132.7600***     543.9800*** 
   
N 3992 13505 
Note. Model 1 is OLS regression after propensity score matching.  Model  
Two is OLS regression without propensity score matching. 
Standard Errors in Parenthesis. 
* p < 0.05,** p < 0.01, *** p < 0.001 
 
 Comparison of propensity score matched data and non-matched data.  
 The results of the regression analysis after propensity score matching (model one in 
Table 4.13) were different than the results of the regression analysis without using the propensity 
score matching.  The regression analysis after propensity score matching explained 36% of the 
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variance compared to 40.6% of the variance being explained in the regression model without 
propensity scores. 
 Ten of the 17 variables were statistically significant at the 0.05 level in the regression 
model with propensity score matching while 16 of the 17 variables were statistically significant 
in the regression model without propensity score matching.  There were no variables statistically 
significant in the regression model with propensity scores that were not also statistically 
significant in the regression model without propensity scores.  The variables that were 
statistically significant in the regression model without propensity score matching but were not 
significant in the model with propensity score matching include being female, living in a 
residence hall, transfer credits, amount of dollars in scholarships, if a student filed a FAFSA, and 
being in the College of Design. 
Impact of Academic Skills Course Participation on Cumulative GPA After Two Years 
 Analysis with propensity score matching. 
 To answer the second research question, after propensity score matching was completed 
and the data set was re-sampled, a regression with cumulative GPA after the second year as the 
dependent variable was conducted to assess the impact of enrolling in an academic skills course.   
 In order to test for multicollinearity, variance inflation factors were calculated.  The 
variable high school rank (vif = 4.53) was highly correlated with high school GPA (vif = 4.73).  
As high school GPA was “included in nearly all retention studies and often were considered 
student background variables in models that included multiple other variables related to 
retention” (Reason, 2009, p. 488), it was used for this model instead of high school rank.  
Variance inflation factors for the model without high school rank were all below 2.5. 
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 Tests for heteroscedasticity were conducted by constructing a scatter plot of residual 
values and also by conducting White’s test for heteroscedasticity.  The scatter plot of residual 
values indicated the presence of heteroscedasticity.  White’s test also indicated heteroscedasticity 
(p < 0.001).  To deal with the issue of heteroscedasticity, the functional form of each variable 
was adjusted to both a log form and also a squared form.  These attempts to deal with 
heteroscedasticity were unsuccessful.  The presence of heteroscedasticity was a limitation of this 
statistical model and was noted in the limitations section of this dissertation. 
 Results of the regression using the propensity score matched re-sampled data set can be 
found in model one of Table 4.14.  The model is statistically significant (F = 110.29, p < 0.001) 
and explains 36.5% of the variance (Adj R
2
 = 0.3648).  Results indicated there is a statistically 
significant negative relationship between participation in an academic skills course and 
cumulative GPA after the second year (β = -0.0407, p < 0.05).   Enrolling in an academic skills 
course contributed to a cumulative GPA after the second year that was 0.04 lower.  Other 
variables in the model that had a statistically significant relationship to cumulative GPA after the 
first year were being female (β = 0.0537, p < 0.01),  high school GPA (β = 0.7024, p < 0.001), 
ACT composite score (β = 0.0280, p = 0.001), amount of dollars received in grants (β = -0.0146, 
p < 0.01) amount of dollars received in loans (β = -0.0100, p < 0.001), amount received in 
scholarships (β = 0.0062, p < 0.05), amount received in benefits (β = 0.0001, p < 0.05), race (β = 
-0.1204, p < 0.001), belonging to the College of Agriculture and Life Sciences (β = -0.1352, p < 
0.001), belonging to the College of Engineering (β = -0.2510, p  < 0.001), and belonging to the 
College of Human Science (β = 0.0841, p < 0.01). 
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 Analysis without propensity score matching. 
 To answer research question number three, a regression was also used to analyze the 
impact of participating in an academic skills course on cumulative GPA after the second year 
without propensity score matching.   
 In order to test for multicollinearity, variance inflation factors were calculated.  The 
variable high school rank (vif = 4.69) was highly correlated with high school GPA (vif = 4.69).  
As high school GPA was “included in nearly all retention studies and often were considered 
student background variables in models that included multiple other variables related to 
retention” (Reason, 2009, p. 488), it was used for this model instead of high school rank.  
Variance inflation factors for the second model without high school rank were all below 2.5. 
 Tests for heteroscedasticity were conducted by constructing a scatter plot of residual 
values and also by conducting White’s test for heteroscedasticity.  The scatter plot of residual 
values indicated the presence of heteroscedasticity.  White’s test also indicated heteroscedasticity 
(p < 0.001).  To deal with the issue of heteroscedasticity, the functional form of each variable 
was adjusted to both a log form and also a squared form.  These attempts to deal with 
heteroscedasticity were unsuccessful.  The presence of heteroscedasticity was a limitation of this 
statistical model and was noted in the limitations section of this dissertation. 
 The results of the regression model without propensity scores are reported in model two 
of Table 4.14.  The model is statistically significant (F = 452.35, p < 0.001) and explains 40% of 
the variance (Adj. R
2
 = 0.3998).  Participation in an academic skills course had a statistically 
significant negative relationship to cumulative GPA after the first year (β = -0.0325  p < 0.05).  
Enrolling in an academic skills course contributed to a cumulative GPA after the second year 
that was 0.03 lower.  Other variables in the model that had a statistically significant relationship 
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to cumulative GPA after the first year were being female (β = 0.0483, p < 0.001), number of 
transfer credits (β = 0.0021, p < 0.001), high school GPA (β = 0.7518, p < 0.001), ACT 
composite score (β = 0.0270, p < 0.001), amount of dollars received in grants (β = -0.0120, p < 
0.001), amount of dollars received in loans (β = -0.0083, p < 0.001), amount of dollars received 
in scholarships (β = 0.0051, p < 0.001), race (β = -0.1064, p < 0.001), belonging to the College 
of Agriculture and Life Sciences (β = -0.0703, p < 0.001), belonging to the College of Design (β 
= 0.0362, p < 0.05), belonging to the College of Engineering (β = -0.1951, p  < 0.001), and 
belonging to the College of Human Science (β = 0.1202, p < 0.001). 
Table 4.14  
Multivariate Regression Analysis for Second Year GPA by Academic Skills Course Participation 
 Model One 
cmltv_gpa2  
Model Two 
cmltv_gpa2 
psych131      -0.0407* 
     (0.0107) 
 
     -0.0325* 
     (0.0134) 
female       0.0537** 
     (0.0190) 
 
      0.0483*** 
     (0.0126) 
reshall      -0.0115 
     (0.0296) 
 
     -0.0139 
     (0.0146) 
trnsf_cr       0.0003 
     (0.0012) 
 
      0.0021*** 
     (0.0005) 
hs_gpa       0.7024*** 
     (0.0256) 
 
      0.7518*** 
     (0.0142) 
act_cmpst       0.0280*** 
     (0.0028) 
 
      0.0270*** 
     (0.0015) 
grants      -0.0146** 
     (0.0047) 
 
     -0.0120*** 
     (0.0024) 
loans      -0.0100*** 
     (0.0016) 
 
     -0.0083*** 
     (0.0008) 
scholarships       0.0062* 
     (0.0033) 
 
       0.0051*** 
      (0.0013) 
benefits       0.0001* 
     (0.0000) 
      -0.0000 
      (0.0000) 
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Table 4.14 (Continued) 
 Model One 
cmltv_gpa2  
Model Two 
cmltv_gpa2 
fafsa_filer       0.0308 
     (0.0253) 
 
      -0.0141 
      (0.0132) 
race      -0.1204*** 
     (0.0307) 
 
      -0.1064*** 
      (0.0156) 
ag_lifesci      -0.1352*** 
     (0.0318) 
 
      -0.0703*** 
      (0.0159) 
design       0.0316 
     (0.0342) 
 
       0.0362* 
      (0.0157) 
engineer      -0.2510*** 
     (0.0317) 
 
      -0.1951*** 
      (0.0131) 
humansci       0.0841** 
     (0.0317) 
 
       0.1202*** 
      (0.0173) 
business      -0.0026 
     (0.0219) 
 
       0.0189 
      (0.0159) 
Intercept      -0.1674*** 
     (0.0911) 
 
      -0.3199*** 
       (0.0506) 
R2       0.3681         0.4007 
   
Adj R2       0.3648         0.3998 
   
F   110.2900***     452.3500*** 
   
N 3236 11521 
Note. Model 1 is OLS regression after propensity score matching.  Model  
Two is OLS regression without propensity score matching. 
Standard Errors in Parenthesis. 
* p < 0.05,** p < 0.01, *** p < 0.001 
 
 Comparison of propensity score matched data and non-matched data.  
 The results of the regression analysis after propensity score matching (model one in 
Table 4.14) were different than the results of the regression analysis without using the propensity 
score matching.  The regression analysis after propensity score matching explained 36.5% of the 
variance compared to 40% of the variance being explained in the regression model without 
propensity scores. 
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 Twelve of the 17 variables were statistically significant at the 0.05 level in the regression 
model with propensity score matching while 13 of the 17 variables were statistically significant 
in the regression model without propensity score matching.  There were no variables statistically 
significant in the regression model with propensity scores that were not also statistically 
significant in the regression model without propensity scores.  The variable that was statistically 
significant in the regression model without propensity score matching but were not significant in 
the model with propensity score matching was being in the College of Design. 
 
Impact of Academic Skills Course Participation on Retention to the Second Year 
 Analysis with propensity score matching. 
 To answer the first research question, after propensity score matching was completed and 
the data set was re-sampled, a regression with retention to the second year as the dependent 
variable was conducted to assess the impact of participating in an academic skills course. 
 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to assess the effect of participating in a Greek organization on 
retention to the second year.  To confirm goodness of fit, a link test was performed as was 
Homer-Lemshow’s goodness of fit test.  The results from the link test (_hat p < 0.001, _hatsq p = 
0.96) show that the model was correctly specified.  The Homer-Lemshow test also indicated 
proper model fit (chi2 = 0.1787).   
 To test for multicollinearity, variance inflation factors were calculated.  The results from 
the original model indicated a high level of multicollinearity between the variables high school 
GPA (vif = 4.99) and high school rank (vif = 4.84).  As high school GPA was “included in nearly 
all retention studies and often were considered student background variables in models that 
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included multiple other variables related to retention” (Reason, 2009, p. 488), it was used for this 
model instead of high school rank.  The results from the subsequent test for multicollinearity 
show that the variance inflation factor for every variable in the model was less than 2.5 which 
demonstrates that multicollinearity is not a problem for this model.   
 Results of the regression using the propensity score matched re-sampled data set can be 
found in model one of Table 4.15.  The model is statistically significant (p of chi2 <0.001) and 
explains 6% of the variance (pseudo R
2
 = 0.0604).  Results indicated that there is not a 
statistically significant relationship between participation in an academic skills course and 
retention to the second year (p = 0.348).   The variables in the model that had a statistically 
significant relationship to retention to the second year were high school GPA (β = 1.3660, p < 
0.001), amount of money in scholarships (β = 0.0515, p < 0.001), filing for FAFSA (β = -0.3665, 
p <0.01), and being in the College of Business (β = 0.2363, p < 0.05).   
 Analysis without propensity score matching. 
  To answer the third research question, a regression with retention to the second year as 
the dependent variable was conducted to assess the impact of participating in an academic skills 
course without conducting propensity score matching.   
 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to assess the effect of participating in an academic skills course on 
retention to the second year.  To confirm goodness of fit, a link test was performed as was 
Homer-Lemshow’s goodness of fit test.  The results from the link test (_hat p < 0.001, _hatsq p = 
0.067) show that the original model was correctly specified.  The Homer-Lemshow test also 
indicated proper model fit (chi2 = 0.7362).   
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 To test for multicollinearity, variance inflation factors were calculated.  The results from 
the original model indicated a high level of multicollinearity between the variables high school 
GPA (vif = 5.21) and high school rank (vif = 4.98).  As high school GPA was “included in nearly 
all retention studies and often were considered student background variables in models that 
included multiple other variables related to retention” (Reason, 2009, p. 488), it was used for this 
model instead of high school rank.  The results from the subsequent test for multicollinearity 
show that the variance inflation factor for every variable in the model was less than 2.5 which 
demonstrates that multicollinearity is not a problem for the logistic regression model.   
 Results of the regression without propensity score matching can be found in model two of 
Table 4.15.  The model is statistically significant (p of chi2 <0.001) and explains 7.8% of the 
variance (pseudo R
2
 = 0.0779).  Results indicated there is a statistically significant relationship 
between participation in an academic skills course and retention to the second year (β = 0.1617, 
p <0.05).   Enrolling in an academic skills course contributed to a 1.8% greater likelihood of 
being retained to the second year.  The other variables in the model that had a statistically 
significant relationship to retention to the second year were being female (β = -0.1467, p < 0.01), 
living in a residence hall (β = 0.3767, p <0.001), number of transfer credits (β = 0.0158, p < 
0.001), high school GPA (β = 1.4137, p < 0.001), amount of money in loans (β = 0.0197, p < 
0.001), amount of money in scholarships (β = 0.0655, p < 0.001), filing for FAFSA (β = -0.4121, 
p <0.001), race (β = -2444, p < 0.01), being in the College of Agriculture and Life Science (β = 
0.2805, p < 0.01) and being in the College of Business (β = 0.1755, p < 0.05).  
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Table 4.15  
Logistic Regression Analysis for Retention to the Second Year by Academic Skills Course 
Participation 
 Model One 
ret_secondfall 
Model Two 
ret_secondfall 
 Beta Delta-p* Beta Delta-p* 
psych131    0.0780 
  (0.0831) 
 
            0.1617* 
        (0.0676) 
  0.0179 
female   -0.0061 
  (0.0945) 
 
         -0.1467** 
        (0.0561) 
 -0.0170 
reshall   -0.0009 
  (0.1348) 
 
            0.3767*** 
        (0.0677) 
  0.0483 
trnsf_cr     0.0072 
   (0.0064) 
 
            0.0158*** 
        (0.0035) 
  0.0019 
hs_gpa     1.3660*** 
   (0.1158) 
 
  0.1259          1.4137*** 
        (0.0678) 
  0.1149 
act_cmpst   -0.0065 
  (0.0132) 
 
         -0.0011 
        (0.0075) 
 
grants    0.0303 
  (0.0225) 
 
          0.0189 
        (0.0130) 
 
loans    0.0161 
  (0.0076) 
 
            0.0197*** 
        (0.0044) 
  0.0024 
scholarships    0.0515*** 
  (0.0164) 
 
  0.0073          0.0655*** 
        (0.0092) 
  0.0084 
benefits    -0.0001 
   (0.0001) 
 
         -0.0001 
        (0.0001) 
 
fafsa_filer     -0.3665** 
    (0.1239) 
 
 -0.0464         -0.4121*** 
        (0.0708) 
 -0.436  
race      -0.2435 
     (0.1349) 
 
         -0.2244** 
        (0.0708) 
 -0.0276 
ag_lifesci       0.2032 
     (0.1659) 
 
          0.2805** 
        (0.0884) 
  0.0299 
design       0.2061 
     (0.1819) 
 
            0.1413 
        (0.0807) 
 
engineer      -0.0753 
     (0.0150) 
 
          0.0982 
        (0.0708) 
 
humansci       0.1317 
     (0.1584) 
          0.1938 
        (0.0910) 
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Table 4.15 (Continued) 
 Model One 
reten_secondfall 
Model Two 
reten_secondfall 
 Beta Delta-p* Beta Delat-p* 
business       0.2363* 
     (0.1076) 
 
  0.0306          0.1755* 
        (0.0804) 
  0.0193 
Intercept      -2.8240*** 
     (0.1076) 
 
         -3.4879*** 
        (0.2513) 
 
Psuedo R2       0.0604           0.0779  
     
N 4212  14,466  
Note. Model 1 is OLS regression after propensity score matching.  Model  
Two is OLS regression without propensity score matching. 
Standard Errors in Parenthesis. 
* p < 0.05,** p < 0.01, *** p < 0.001 
  
 Comparison of propensity score matched data and non-matched data.  
 The results of the regression analysis after propensity score matching (model one in 
Table 4.15) were different than the results of the regression analysis without using the propensity 
score matching.  The regression analysis after propensity score matching explained 6% of the 
variance compared to 7.7% of the variance being explained in the regression model without 
propensity scores. 
 The variable of interest (participation in an academic skills course) was not statistically 
significant at the 0.05 level in the model with propensity score modeling while the same variable 
was statistically significant in the model without propensity score matching.  Additionally, four 
of the 17 variables were statistically significant at the 0.05 level in the regression model with 
propensity score matching while 11 of the 17 variables were statistically significant in the 
regression model without propensity score matching.  There were no variables statistically 
significant in the regression model with propensity scores that were not also statistically 
significant in the regression model without propensity scores.  The variables that were 
statistically significant in the regression model without propensity score matching but were not 
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significant in the model with propensity score matching were pscyh131, being female, living in a 
residence hall, transfer credits, loans, race, and belonging to the College of Agriculture and Life 
Science. 
Impact of Academic Skills Course Participation on Retention to the Third Year 
 Analysis with propensity score matching. 
 To answer the first research question, after propensity score matching was completed and 
the data set was re-sampled, a regression with retention to the third year as the dependent 
variable was conducted to assess the impact of participating in an academic skills course. 
 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to assess the effect of participating in a Greek organization on 
retention to the second year.  To confirm goodness of fit, a link test was performed as was 
Homer-Lemshow’s goodness of fit test.  The results from the link test (_hat p < 0.001, _hatsq p = 
0.313) show that the model was correctly specified.  The Homer-Lemshow test also indicated 
proper model fit (chi2 = 0.6285).   
 To test for multicollinearity, variance inflation factors were calculated.  The results from 
the original model indicated a high level of multicollinearity between the variables high school 
GPA (vif = 4.99) and high school rank (vif = 4.84).  As high school GPA was “included in nearly 
all retention studies and often were considered student background variables in models that 
included multiple other variables related to retention” (Reason, 2009, p. 488), it was used for this 
model instead of high school rank.  The results from the subsequent test for multicollinearity 
show that the variance inflation factor for every variable in the model was less than 2.5 which 
demonstrates that multicollinearity is not a problem for this model.   
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 Results of the regression using the propensity score matched re-sampled data set can be 
found in model one of Table 4.16.  The model was statistically significant (p of chi2 <0.001) and 
explains 7.8% of the variance (pseudo R
2
 = 0.0782).  Results indicated that there is not a 
statistically significant relationship between participation in an academic success course and 
retention to the third year (p = 0.216).   The variables in the model that had a statistically 
significant relationship to retention to the second year were number of transfer credits (β = 
0.0153, p < 0.01), high school GPA (β = 1.5086, p < 0.001), amount of money in scholarships (β 
= 0.0369, p < 0.001), filing for FAFSA (β = -0.2646, p <0.05), and being in the College of 
Business (β = 0.0245, p < 0.05).   
 Analysis without propensity score matching. 
  To answer the third research question, a regression with retention to the third year as the 
dependent variable was conducted to assess the impact of participating in an academic skills 
course without conducting propensity score matching.   
 Diagnostics testing for goodness of fit and multicollinearity were conducted on the 
logistic regression model used to assess the effect of participating in a learning community on 
retention to the third year.  To confirm goodness of fit, a link test was performed as was Homer-
Lemshow’s goodness of fit test.  The results from the link test (_hat p < 0.001, _hatsq p = 0.617) 
show that the original model was correctly specified.  The Homer-Lemshow test also indicated 
proper model fit (chi2 = 0.4761).   
 To test for multicollinearity, variance inflation factors were calculated.  The results from 
the original model indicated a high level of multicollinearity between the variables high school 
GPA (vif = 5.21) and high school rank (vif = 4.98).  As high school GPA was “included in nearly 
all retention studies and often were considered student background variables in models that 
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included multiple other variables related to retention” (Reason, 2009, p. 488), it was used for this 
model instead of high school rank.  The results from the subsequent test for multicollinearity 
show that the variance inflation factor for every variable in the model was less than 2.5 which 
demonstrates that multicollinearity is not a problem for the logistic regression model.   
 Results of the regression without propensity score matching can be found in model two of 
Table 4.16.  The model was statistically significant (p of chi2 <0.001) and explains 8.8% of the 
variance (pseudo R
2
 = 0.0879).  Results indicated there was not a statistically significant 
relationship between participation in an academic skills course and retention to the third year (p 
= 0.73).   The variables in the model that had a statistically significant relationship to retention to 
the second year were being living in a residence hall (β = 0.2618, p <0.001), number of transfer 
credits (β = 0.0208, p < 0.001), high school GPA (β = 1.5266, p < 0.001), amount of money in 
scholarships (β = 0.0396, p < 0.001), amount of money in benefits (β = -0.0001, p < 0.05), filing 
for FAFSA (β = -0.2434, p <0.001), race (β = -0.1388, p < 0.05), being in the College of 
Agriculture and Life Science (β = 0.2851, p < 0.01) being in the College of Design (β = 0.1860, 
p < 0.01) and being in the College of Business (β = 0.1548, p < 0.05).  
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Table 4.16  
Logistic Regression Coefficients for Retention to the Third Year by Academic Skills Course 
Participation 
 Model One 
reten_thirdfall 
Model Two 
reten_thirdfall 
 Beta Delta-p* Beta Delta-p* 
psych131    0.0897 
  (0.0725) 
 
            0.1052 
        (0.0587) 
  
female    0.0251 
  (0.0822) 
 
         -0.0826 
        (0.0561) 
  
     
reshall    0.0526
 
  (0.1180) 
 
            0.2618
*** 
        (0.0616) 
  0.0453 
trnsf_cr     0.0153** 
   (0.0056) 
 
  0.0030           0.0208*** 
        (0.0030) 
  0.0036 
hs_gpa     1.5086*** 
   (0.1037) 
 
  0.0613          1.5266*** 
        (0.0608) 
  0.0597 
act_cmpst    0.0488 
  (0.0116) 
 
          0.0001 
        (0.0066) 
 
grants   -0.0021 
  (0.0191) 
 
         -0.0132 
        (0.0111) 
 
loans    0.0050 
  (0.0066) 
 
            0.0043 
        (0.0038) 
   
scholarships    0.0369** 
  (0.0164) 
 
  0.0072          0.0396*** 
        (0.0073) 
  0.0068 
benefits    -0.0001 
   (0.0001) 
 
         -0.0001
* 
        (0.0001) 
  0.0000 
fafsa_filer     -0.2646* 
    (0.1087) 
 
 -0.0485         -0.2434*** 
        (0.0618) 
 -0.0382  
race      -0.1580 
     (0.1202) 
 
         -0.1388* 
        (0.0693) 
 -0.0234 
ag_lifesci       0.2255 
     (0.1434) 
 
          0.2851** 
        (0.0767) 
  0.0436 
design       0.1267 
     (0.1542) 
 
            0.1860** 
        (0.0807) 
  0.0291 
engineer      -0.0802 
     (0.1313) 
          0.0806 
        (0.0708) 
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Table 4.16 (Continued) 
 Model One 
reten_thirdfall 
Model Two 
reten_thirdfall 
 Beta Delta-p
* 
Beta Delta-p*
 
humansci      -0.0033 
     (0.1352) 
 
          0.1238 
        (0.0788) 
 
business       0.2305* 
     (0.0939) 
 
  0.0425          0.1548* 
        (0.0706) 
  0.0244 
Intercept      -4.1808*** 
     (0.3876) 
 
         -4.3276*** 
        (0.2224) 
 
Psuedo R2       0.0782           0.0879  
     
N 4212  14,466  
Note. Model 1 is OLS regression after propensity score matching.  Model  
Two is OLS regression without propensity score matching. 
Standard Errors in Parenthesis. 
* p < 0.05,** p < 0.01, *** p < 0.001 
 
 Comparison of propensity score matched data and non-matched data.  
 The results of the regression analysis after propensity score matching (model one in 
Table 4.16) were different than the results of the regression analysis without using the propensity 
score matching.  The regression analysis after propensity score matching explained 7.8% of the 
variance compared to 8.8% of the variance being explained in the regression model without 
propensity scores. 
 The variable of interest (participation in an academic skills course) was not statistically 
significant at the 0.05 level in either model.  Five of the 17 variables were statistically significant 
at the 0.05 level in the regression model with propensity score matching while 10 of the 17 
variables were statistically significant in the regression model without propensity score 
matching.  There were no variables statistically significant in the regression model with 
propensity scores that were not also statistically significant in the regression model without 
propensity scores.  The variables that were statistically significant in the regression model 
without propensity score matching but were not significant in the model with propensity score 
120 
 
matching were living in a residence hall, race, belonging to the College of Agriculture and Life 
Science, and being in the College of Design. 
Summary 
 The purpose of this chapter was to report the results of the statistical analyses used to 
answer the three research questions posed in chapter one.  Descriptive statistics were reported 
along with the results of regression analyses with and without propensity score matching to 
analyze the effect of selected campus connection programs on cumulative GPA after one year, 
cumulative GPA after two years, retention to the second year, and retention to the third year.  
Table 4.17 summarizes the findings from the regression analyses. 
 
Table 4.17 
Summary of Campus Connection Programs’ Impact on Dependent Variable 
 Greek  Learning Community  Academic Skills Course 
 
With 
Propensity 
Scores 
Without 
Propensity 
Scores 
 
With 
Propensity 
Scores 
Without 
Propensity 
Scores 
 
With 
Propensity 
Scores 
Without 
Propensity 
Scores 
         
Year One Cumulative GPA -- --    0.0425*** 0.0430***  -0.0503*   -0.0578*** 
         
Year Two Cumulative GPA -- --  0.0219*         --  -0.0407* -0.0325* 
         
Retention to Year Two 0.6012*** 0.4963***    0.3141*** 0.3045***  -- 0.1617 
         
Retention to Year Three 0.6139*** 0.5361***    0.2983*** 0.2984***  -- -- 
-- denotes not statistically significant at the p < 0.05 level 
* p < 0.05,** p < 0.01, *** p < 0.001 
 
 Membership in a Greek Organization had no statistically significant relationship to 
cumulative GPA after year one or year two.  However, regression models with propensity score 
matching and without propensity score matching found statistically significant results to 
retention to year two and retention to year three. 
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 Regression models with propensity score matching and without propensity score 
matching found a statistically significant relationship to cumulative GPA after year one.  The 
regression model with propensity score matching found a statistically significant relationship 
between cumulative GPA after the second year and learning community participation while the 
model without propensity score matching found no statistically significant relationship between 
the same two variables.  A statistically significant relationship was found between retention to 
second year and learning community participation in both regression models.  Likewise, both 
models found a statistically significant relationship between retention to the third year and 
participation in a learning community. 
 Enrollment in an academic skills course was found to have a statistically significant, 
negative relationship to cumulative GPA after year one and after year two.  No statistically 
significant relationship was found between enrollment in an academic skills course and retention 
to the second or third year with one exception.  When propensity score matching was not used, 
enrollment in an academic skills course did have a statistically significant positive relationship to 
retention to the second year. 
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CHAPTER 5 
Summary of the Study 
 The purpose of this study was to use a causal research design to analyze the relationship 
between selected campus connection programs and academic performance, as measured by GPA 
and retention among full time students at a Midwestern, land-grant university who enter directly 
from high school.  The campus connections programs selected for this study were membership in 
a Greek organization, participation in a learning community, and enrolling in an academic skills 
course.   
Review of the Study 
 In chapter one, the problem being studied was discussed as well as the significance of this 
study.  Additionally, the research questions were identified.  This study attempted to control for 
selection bias through the use of propensity score matching when analyzing the relationship 
between the selected campus connection programs and the academic achievement measures of 
GPA and retention. 
 The literature reviewed in chapter two provided the theoretical framework for how 
participation in a campus connection program assists in increased GPA and retention to the 
institution.  For the purposes of this study, participating in a campus connection program was an 
intentional decision to actively involve one’s self in the academic or social culture of an 
institution of higher education.  Astin’s theory of student involvement (1984) explains the 
amount of energy devoted to a productive activity has a proportional benefit to the student.  Also, 
Tinto (1993) and Bean (1980, 1983) explain a student’s academic and social integration into an 
institution are critical to the student’s success.  The theoretical framework for this study was that 
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participating in a campus connection program increases the academic and social integration 
which, in turn, leads to an increase in GPA and retention. 
 Included in chapter two was a review of previous studies analyzing the impact of the 
selected campus connection programs as well as the background characteristics used to conduct 
the propensity score matching for this study.   
 In chapter three, the variables used for this study were listed as well as a description of 
the data used.  Additionally, propensity score matching was explained as well as other data 
analysis procedures used for this study.  Finally, chapter three concluded with the limitations of 
the selected methods for this study. 
 The results of the data analyses were reported in chapter four.  The reporting of results 
included results using propensity score matching and without using propensity score matching.  
These results will be discussed in this chapter (chapter five) along with implications for research 
and practice. 
Discussion of Results and Implications 
 The discussion of results for this study was separated into six sections.  The first section 
discussed the results of membership in a Greek organization.  The results of participating in a 
learning community were discussed in the second section.  The third section discussed the results 
of enrolling in an academic skills course.  The impact of controlling for selection bias using 
propensity score matching was discussed in the fourth section.  The fifth section contained 
directions for future research and the final section provided a summary of the chapter. 
Membership in a Greek Organization 
 Although previous studies found a negative relationship between membership in a Greek 
organization and GPA (DeBard, et al., 2006; Grove & Wasserman, 2004), the results of this 
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study indicated no statistically significant relationship between the two.  Students who held 
membership in a Greek organization during their first year of college performed no different (as 
measured by GPA) than independent students for their first year or second year of college.  The 
results of this study address the void identified by  Pascarella and Terenzini (2005) when they 
observed that “the post-1990 research is notably silent…on the net impact of fraternity or 
sorority membership on educational attainment” (p. 617).  Findings from this study are similar to 
the findings of Martin et al., (2011) in that there was no difference found between students in a 
Greek organization and independent students. 
 The results of this study found similar results as previous research by DeBard, et al., 
(2006) in that membership in a Greek organization had a positive relationship to retention.  
Students who hold membership in a Greek organization are 7 percentage points (5 percentage 
points in the non-propensity score model) more likely to be retained to the second year and 10 
percentage points (8 percentage points in the non-propensity score matching model) more likely 
to be retained to the third year compared to students who are not members of a Greek 
organization. 
 Finding that Greek membership positively contributes to retention indicates that Greek 
organizations may serve to facilitate students’ social integration to an institution of higher 
education. This conclusion is consistent with Pike’s (2000, 2003) findings that Greek 
membership increases involvement and findings by Jacobs and Archie (2008) as well as by 
Lounsbury and De Neui (1996) that Greek membership increases sense of community which 
leads to greater social integration (Tinto, 1993).   
 However, with no difference between the GPA of students in Greek organizations and 
independent students, the results of this study failed to identify a statistically significant 
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advantage among Greek organizations to promote academic integration into a higher education 
institution compared to their independent peers.  There are two possible explanations for this.  
The first explanation is that being a member of a Greek organization does not help students 
integrate into the academic community of an institution of higher education.   
 The second option is that Greek organizations are facilitating academic integration for 
members, but independent students are being integrated into the institution’s academic 
environment to the same degree, but from different sources.  While being a member of a Greek 
organization may assist with academic integration, similar integration may occur for independent 
students through residence hall living or through other co-curricular opportunities available on 
campus such as student clubs and organizations. 
 Implications for practice. 
 Proponents of Greek organizations may view the results of this study in a positive light 
because it refutes previous research indicating students in Greek organizations do not make 
similar educational gains to independent students (Pascarella & Terenzini, 2005).  However, 
many Greek administrative offices state that one goal of Greek organizations is to develop 
students academically (DeBard, et al., 2006).  The results of this study indicate that at the 
research site, Greek organizations are failing to meet this goal.  Additionally, for the amount of 
time and money required of a student to be a member of a Greek organization, one should hope 
there would be measurable academic benefits (Martin, et al., 2011). 
 In order to increase the academic benefits to having membership in a Greek organization, 
programming for Greek students should more closely align with the academic goals of the 
institution where the Greek organization is located.  For example, Greek organizations could 
provide incentives for members to utilize academic support services such as tutoring, 
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Supplemental Instruction, the use of discipline specific help rooms, and writing assistance 
centers.  Additionally, Greek organizations could make greater efforts to involve institutional 
faculty into the individual organizations.  Faculty members could serve a number of roles 
including service on chapter advisory boards, partnerships for undergraduate research 
opportunities, and as individuals who can make educational presentation to the organizations. 
 Finally, the results of this study indicate that students should continue to be encouraged 
to join Greek organizations.  Although there is no difference in GPA between Greek and 
independent students, Greek students are retained at a higher rate. 
Participation in a Learning Community 
 The results of this study indicating that participation in a learning community had a 
positive impact on GPA are consistent with previous research on outcomes of learning 
community participation (Baker & Pomerantz, 2000-2001; Cowser Yancy, et al., 2008; 
Hotchkiss, et al., 2006; Waldron & Yungbluth, 2007).  However, the current study found the 
difference in GPA for students who participated in a learning community to be much more 
modest than the literature reviewed.  The current study found students who were involved in a 
learning community earn a GPA 0.04 points higher (for both propensity score and non-
propensity score models) after the first year than students who did not participate in a learning 
community.  Baker and Pomerantz (2000-2001) found a positive difference of 0.17 GPA points 
for learning communities participants fall semester GPA.  Similarly, Cowser Yance et al. (2008) 
found learning community participants earned a fall GPA that was 0.3 GPA points higher than 
non-learning community participants.  When Hotchkiss, et al., (2006) controlled for selection 
bias, they found that learning community participants earned fall semester GPAs that were 0.78 
points higher than non learning community participants and participants earned cumulative 
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GPAs that were 0.34 points higher after the first year.  The current study found the benefits of 
learning community participation on GPA were also evident after the second year in modest 
GPA increases of 0.02 points (results of non-propensity score matching model were not 
statistically significant). 
 There may be four reasons why results from the current study showed a smaller impact 
on GPA from learning community participation than previous research.  The previous research 
may have been conducted at institutions that were of a different type or had a different mission 
and therefore, learning community programs have a different impact than at the research site.  
Likewise, the academic preparedness of students at the research site may be different than the 
institutions where other research on learning communities has taken place.  If this is the case, 
learning communities may have a different impact on students with differing levels of academic 
ability coming out of high school.  Also, the results reported in this study are from a specific 
snapshot in time (students entering college in 2004-2007) and only reflect the effect of learning 
communities at a specific institution during a specific time period.  The impact of learning 
communities at different institutions at different times may vary.   Finally, it may be that learning 
community programs at the research site are not as effective at increasing student GPA and 
retention as those at other institutions that have been researched.  Although this is one 
possibility, more research would need to be done prior to accepting this conclusion. 
 Additionally, this study’s results are also consistent with past research that found learning 
community participation has a positive impact on retention (Hotchkiss, et al., 2006; Pence, et al., 
2005; Waldron & Yungbluth, 2007).  Results from the current study indicated learning 
community participants are 3.7 percentage points (3.5 for non-propensity score model) more 
likely to be retained to the second year than students who did not participate in a learning 
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community.  Just as participating in a learning community was beneficial into the second year as 
measured by GPA,  Learning community participants are also 4.9 percentage points (4.9 for non-
propensity score model) more likely to be retained to the third year than students who did not 
participate in a learning community. 
 Past research and the results of this study clearly indicate participating in a learning 
community is linked to improved education attainment as measured by GPA and retention.  
Students who participate in a learning community should experience academic integration 
through linked classes with a focus on small class sizes.  Linking courses may help students 
make connections across the classes.  Additionally, because students have several classes with 
the same group of students, they may experience greater social integration than students who do 
not participate in a learning community. 
 Implications for practice. 
 While benefits were found in learning community participation, the benefits were not as 
impactful as past research has indicated.  One possible method of increasing the impact of 
learning communities is to identify which learning communities at the research site provide the 
largest positive impact on GPA and retention.  Once these learning communities are identified, 
in-depth assessment can be conducted to discover the elements of the programs that have the 
greatest impact on students.  These elements can then be integrated into other learning 
community programs. 
 A second method that may increase the impact of learning communities at the research 
site would be to place greater emphasis on the social integration aspect of the learning 
community programs.  This study found membership in a Greek organization had a significant 
impact on retention to the second and third year and no impact on GPA.  Additionally, the study 
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found that enrolling in an academic skills course had a negative relationship to GPA and no 
impact on retention to the second or third year.  As discussed in the first chapter, membership in 
a Greek organization aligns with the social integration aspect of the theoretical framework while 
enrolling in an academic skills course aligned with the academic integration aspect.  If students 
in a Greek organization are experiencing a greater degree of social integration and that increase 
is responsible for a positive increase in retention, then if students participating in a learning 
community experience greater social integration, there may also be an increase in retention for 
learning community students. 
 Finally, the average impact of learning communities was reported for the sample of 
students used for this study.  Participating in a learning community may have different effects on 
different types of students.  Additional assessment may show that students who are less 
academically prepared benefit more from learning community participation than students who 
are better prepared.  If this were the case, it would be wise to encourage less prepared students to 
participate in learning communities. 
Enrollment in an Academic Skills Course 
 Previous research on academic skills courses have found that students who enrolled in 
such courses have earned higher GPA’s than students who do not enroll in the courses (Bender, 
1997; Boudreau & Kromrey, 1994; Cannici & Poulton, 1990; Jamelske, 2009; Lang, 2007; 
Williford, et al., 2000-2001; Wright Sidle & McReynolds, 1999).  The results of this study 
however, found that students who enrolled in an academic skills course earned a 0.05 (0.06 
without propensity score matching) lower GPA after their first year than students who do not 
enroll in a similar course.  This difference in GPA between students who enroll in an academic 
skills course and student who do not enroll in such a course was also found after the second year.  
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Students enrolled in an academic skills course earned a 0.04 (0.03 without propensity score 
matching) lower GPA after the second year than students not enrolled in the course. 
 Many of the studies that found enrollment in an academic skills course had a positive 
impact on GPA also found that enrolling in the course also had a positive relationship to 
retention (Boudreau & Kromrey, 1994; Cannici & Poulton, 1990; Lang, 2007; Miller, et al., 
2007; Williford, et al., 2000-2001; Wright Sidle & McReynolds, 1999).  However, the current 
study found enrolling in an academic skills course had no statistically significant relationship on 
retention to the second year (a statistically significant positive impact was found when not using 
propensity score matching).  Additionally, there was no statistically significant relationship 
between enrolling in an academic skills course on retention to the third year. 
 There are three possible explanations as to why there is no positive benefit to enrolling in 
an academic skills course as measured by GPA or retention.  The first possible explanation is the 
academic skills course delivered at the research site simply does not benefit students in ways that 
can be measured by higher GPA’s or an increased likelihood to be retained at the institution.  
Before accepting this conclusion and discontinuing the course, additional research should be 
conducted to learn more about what students are learning from the course.  While increased 
GPA’s and retention rates are certainly desirable, student mastery of course material is critical. 
Future assessment of this course measuring learning outcomes and course objects is 
recommended. 
 A second possible explanation as to why there seems to be no positive impact of the 
academic skills course could be that the facilitation of academic integration alone is not enough 
to produce more desirable outcomes in terms of GPA and retention.  Braxton et al. (2004) 
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explained there was very little empirical support for the concept of academic integration and as 
such, it is possible that social integration is more important to GPA and retention. 
 Another possible explanation as to why students enrolled in an academic skills course 
received lower GPA’s and had no greater likelihood of being retained at the institution may be 
that students enrolled in this course are spending time mastering course material for the academic 
skills course that could be better spent on other academic pursuits.  The fourth postulate in 
Astin’s (1984) theory of student involvement is the benefit received from a specific activity is 
directly proportional so the level of involvement and energy put into the activity.  It is possible 
the time and effort students are putting into their academic skills course could be better spent on 
other course work.   
 Implications for practice. 
 The findings from this study indicate that enrollment in an academic skills course had a 
negative relationship to GPA and no statistically significant relationship to retention, was 
unexpected.  Following are three recommendations that may lead to a greater understanding of 
why enrolling in an academic skills course had a negative relationship to GPA. 
 The first recommendation is to conduct an assessment analyzing the preparedness and 
preparation time of the course facilitators.  Most university level instructors have taken advanced 
course work in the field in which they are teaching.  Because the topics covered in an academic 
success course are not incorporated into a traditional academic field, it is likely the instructors for 
the course have no extensive experience with the course material prior to teaching the class. An 
assessment of instructors should also focus on the amount of time facilitators spend preparing for 
the course.  If teaching an academic skills course is done in addition to other full-time job 
responsibilities, instructors may not have adequate time to prepare for the course they are 
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leading.  Improving the quality of instruction in the academic success courses may increase the 
impact of the classes on GPA and retention. 
 Another recommendation is to conduct further research into the amount of out of class 
time students spend on their academic pursuits.  Students may only be willing to spend a certain 
number of hours per week on out of class assignments.  If students with 15 credits hours without 
an academic skills course spend an average of 18 hours per week on out of class assignments, 
and similar students with 16 credit hours including a one credit academic skills course also spend 
18 hours per week on out of class assignments, the students with the academic skills course are 
spending less time per week on the 15 credits of non-academic skills course material than the 
first group.  A well designed assessment of this nature could indicate whether or not the time 
students spend on their academic skills course diminishes the time they spend on the rest of their 
course load. 
 Finally, a longitudinal learning outcomes assessment should be conducted to evaluate 
whether or not students incorporate the skills from the academic success course into their 
academic behaviors over the course of their college career.  If there is strong evidence that 
students who take the academic skills course do not integrate the academic success strategies into 
their behaviors, the academic skills course should be discontinued.  If students do not incorporate 
the course material into their behavior and there is no measurable benefit to GPA or retention, 
there would be no strong argument to encourage students to continue enrolling in the course. 
Implications for Theory 
 The concepts of academic and social integration as described by Tinto (1991) and Bean 
(1980, 1983) were used to ground this study.  Involvement in a Greek organization aligned with 
social integration while enrolling in an academic skills course aligned with academic integration.  
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Participating in an academic skills course was associated with both social integration and 
academic integration.  The results of this study indicate that participating in campus connections 
that foster social integration are more powerful in retaining students at the institution than 
experiences that promote academic integration.  The theoretical component of academic 
integration should be further explored to validate that academic integration contributes to student 
retention.   
 The theoretical concept of social integration does seem to have a more powerful impact 
on whether or not a student returns to the institution for a second and third year.  This reinforces 
that there is more empirical support for the concept of social integration as found by Braxton et 
al. (2004). 
Use of Propensity Score Matching 
 There were 12 pairs of regressions used to analyze the data for this study (each pair had 
one regression with propensity score matching and one regression without matching).  Of these 
12 pairs, 3 had meaningful differences for the campus connection variables in the results of the 
propensity score models and non-propensity score models.  The three models with meaningful 
differences were the pair analyzing the effect of learning community involvement on GPA after 
the second year, the pair examining the effect of enrolling in an academic skills course on 
retention to the second year, and the pair evaluating the impact of Greek membership on 
retention to the third year. 
 When comparing the impact of learning community participation on cumulative GPA 
after the second year, learning community involvement in the regression model with propensity 
score matching was significant at the 0.05 level while in the model without propensity score 
matching, the same variable was not statistically significant.  Similarly, when analyzing the 
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effect of enrolling in an academic skills course on retention to the second year, in the regression 
model using propensity score matching, enrollment in an academic skills course was not 
statistically significant while in the model without using propensity score matching, the same 
variable was significant at the 0.05 level.  In these two instances, the use of propensity score 
matching to control for selection bias prevented the acceptance of an inaccurate conclusion.  
Instead of accepting that learning community participation did not have an impact on GPA after 
the second year, controlling for selection bias through propensity score matching shows that the 
benefits of participating in a learning community as a first-year students are evident in GPA after 
the second year.  Likewise, instead of accepting that enrollment in an academic skills course had 
a statistically significant impact on retention to the second year, controlling for selection bias by 
using propensity score matching demonstrates that enrollment in an academic skills course did 
not have a statistically significant relationship to retention to the second year. 
 The third meaningful difference between the regression model using propensity score 
matching and the model not utilizing matching was in analyzing the effect of membership in a 
Greek organization on retention to the third year.  Membership in a Greek organization was 
statistically significant at the p < 0.01 level in both models.  However, the model utilizing 
propensity score matching showed a larger impact than the model without matching.  The 
likelihood of being retained to the third year increases by 10% according the propensity score 
model while not using matching indicates an 8% increase in the likelihood of being retained to 
the third year.  This difference demonstrated that propensity score matching did control for some 
selection bias.  However, because the difference is modest, controlling for selection bias with the 
variables used for matching made only a small impact. 
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 The use of propensity score matching to control for selection bias also resulted in 
different findings for the control variables used in this study.  In the 12 pairs of regressions, 13 
different control variables were found to be statistically significant in one regression and not 
statistically significant in the other regression of the pair.  For the sake of brevity, only variables 
that had different results in four or five pairs of regressions were discussed here.  The control 
variables found to be different in five pairs of regressions were the variables indicating a student 
was female and the variable representing the number of transfer credits a student had when they 
began their first-year at the research site.   The variable indicating whether or not student filed a 
FAFSA and the variable indicating whether or not a student identified as Caucasian were 
different in four pairs of regressions. 
 The regression pairs that had differing results for the variable indicating whether or not a 
student was female were in the pairs analyzing the impact of holding membership in a Greek 
organization and in models concerning enrollment in an academic skills course.  For the 
regression models involving Greek membership, the differing results for the female indicator 
variable were in the regression with the dependent variables of GPA after the first year, retention 
to the second year, and retention to the third year.  The regression models involving academic 
skills course enrollment that had differing results for female indicator variable had the dependent 
variables of GPA after the first year and retention to the second year.  The results of the models 
without propensity score matching indicated that being female had a statistically significant 
negative effect on the dependent variables.  However, after controlling for selection bias, the 
results show that being female had no statistically significant impact on the dependent variables.  
 Similarly, the number of transfer credits a student had when beginning their first year at 
the research cite had differing outcomes in five of the regression pairs.  These differences were 
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found in the regressions analyzing the impact of Greek membership on GPA after the first and 
second year and in the regressions investigating the effect of academic skills course enrollment 
on GPA after the first and second year as well as on retention to the second year.  In all five 
instances, the results of the regressions without propensity score matching indicated that the 
number of transfer credits a student started their first year with had a positive impact on the 
dependent variable.  After controlling for selection bias, the number of transfer credits a student 
had was not statistically significant. 
 The variable indicating whether or not a student was Caucasian had differing results in 
four regression pairs.  When this variable was included in models without propensity score 
matching that analyzed the relationships between Greek membership and retention to the first 
year, learning community participation and retention to the first year, and academic skills course 
enrollment and retention to the second and third year, reporting a race other than Caucasian had a 
statistically significant relationship to the dependent variable.  When the regressions were done 
after propensity score matching, this variable was no longer statistically significant.   
 Whether or not a student filed the FAFSA also had different results in four regression 
pairs.  In three of these pairs, filing the FAFSA was statistically significant when propensity 
score matching was not used, but was not statistically significant after propensity score 
matching.  The pairs where filing the FAFSA was significant without propensity score matching, 
but was not significant after matching were analyzing Greek membership on GPA after the first 
year, evaluating the impact of learning community participation on GPA after the first year, and 
assessing the impact of enrollment in an academic skills course on GPA after the first year.  In 
one regression pair, filing the FAFSA was statistically significant after propensity score 
matching, but not statistically significant when not using propensity score matching.  This was 
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the case in the model testing the impact of Greek membership on retention to the second year.  
Propensity score matching eliminated the finding of a negative relationship between filing the 
FAFSA and GPA after the first year. 
 Using propensity score matching was an effective way to control for selection bias in this 
study.  All 12 regression pairs had at least one variable with a change in statistical significant 
after propensity score matching.  Of the 12 regression pairs, 6 pairs had 5 or more variables 
change in statistical significance after matching occurred compared to the same regression 
without propensity score matching.  Having results that were different in all 12 regression pairs 
as well as in the substantial number of variables that changed in statistical significance 
demonstrates the impact selection bias had on the regression models where propensity score 
matching was not used.    
Future Research 
 Additional research analyzing the impact of campus connection programs is needed to 
better understand the impact these programs have on students.  The current study utilized data 
from a single institution.  A similar study involving multiple institutions with similar Greek 
systems, learning community programs and academic skills courses could produce results that 
are generalizable to a broader audience.   
 The current study used registration, admissions, and financial aid data for propensity 
score matching prior to data analysis.  Research utilizing additional variables for matching could 
provide treatment and control groups with more accurate propensity scores.  Additional variables 
could lead to more accurate propensity scores by controlling for items such as motivation, 
aspirations, and behaviors.  One possible source of additional data for matching is the 
Cooperative Institutional Research Program (CIRP) housed at the Higher Education Research 
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Institute at the University of California at Los Angles.  The CIRP Freshman Survey is meant to 
gather data that provides institutions with an overview of the incoming class of first-year 
students.  Many areas of the CIRP Freshman Survey could be used for propensity score matching 
including expectations of college, values and goals, and high school behaviors.  Another 
potential source of data for matching could be the Making Achievement Possible (MAP) Works 
survey administered by Educational Benchmarking Inc.  This survey could provide data on 
student behaviors, institutional commitment, academic skills, academic self-efficacy, and 
connections with peers.  Using variables provided by additional data sources would improve the 
propensity score matching and provide more accurate results to the research questions. 
 The current research analyzed the impact the selected campus connection programs have 
on the entire population of students in the data set.  Future research should investigate questions 
pertaining to the impact these campus connection programs have on different subgroups of 
students.  For example, does enrolling in an academic skills course impact students in the bottom 
third of high school GPA and ACT scores?  Does participating in a learning community have 
different levels of benefit for students from different racial backgrounds?  Are students in 
specific majors or colleges benefitting to a greater degree because of these campus connection 
programs?  Future research answering these types of questions would be beneficial in not only 
better understanding different impacts of campus connections programs, but would also be 
beneficial to practitioners working directly with students. 
 This research attempted to isolate the impact of the campus connection programs that 
were studied.  Future research should also explore the interaction effects of campus connection 
programs.  While this research reported the impact of membership in a Greek organization and 
also the impact of participating in a learning community, it did not analyze the impact of being in 
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a Greek organization while simultaneously participating in a learning community.  Analyzing the 
interaction effects of various campus connection programs may help in identifying combinations 
of programs that benefit students better together than participating in a just one connection 
program. 
 Additionally, the current study analyzed only three campus connection programs.  There 
are many additional programs that should be studied to better understand how students’ 
experiences on college campuses impact the outcomes of GPA and retention.  Additional 
connection programs that should be studied include participation in a campus club or 
organization, involvement in student government, on-campus employment, receiving direct 
academic support such as tutoring or Supplemental Instruction, involvement in intramural and 
recreation sports, and student leadership positions such as being a resident assistant or orientation 
leader.  
 Research that analyzes the impact of campus connection programs on measures in 
addition to GPA and retention would also be useful in fully understanding the ways in which 
these programs impact students.  Learning how participation in each of these campus connection 
programs effects areas such as reading comprehension, mathematical skills, critical thinking, 
moral reasoning, and ethical decision making is important in better understanding the role these 
programs have on the development of college students. 
Summary 
 The purpose of this research was to use a causal research design to analyze the 
relationship between membership in a Greek organization, involvement in a learning community, 
and enrollment in an academic skills course on GPA after the first year, GPA after the second 
year, retention to the second year, and retention to the third year.  Propensity score matching was 
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used to control for selection bias and regressions with and without propensity score matching 
were conducted to evaluate the relationships between the campus connection programs listed to 
the measures of student success used for this research. 
 Having membership in a Greek organization had a positive impact on retention to the 
second year and retention to the third year.  However Greek membership had no statistically 
significant relationship to GPA after the first year or second year.  Involvement in a learning 
community had a positive relationship to GPA after the first and second year as well as retention 
to the second and third year.  Finally, enrollment in an academic success course had a negative 
impact on GPA after the first and second year but no impact on retention to the second or third 
year. 
 Propensity score matching was an effective method for controlling for selection bias for 
this study.  Although utilizing additional matching variables that account for expectations of 
college, values and goals, high school behaviors, institutional commitment, and academic self-
efficacy could further control for selection bias, the use of admissions, registration, and financial 
aid data in matching provided different results that using regression without propensity score 
matching. 
 The retention and success of college students should be ever-present on the minds of 
those who serve as administrators and faculty members at institutions of higher education.  As 
programs designed to connect students to the academic and social culture of colleges and 
universities evolve, this study serves as one template for how to assess the impact of these 
programs on the impact of GPA and retention. 
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APPENDIX 
 
Table A.1  
Change in Means: Pre-Matching and Post-Matching 
for Participation in a Greek Organization 
 Unmatched Matched 
Variable Difference in 
Means 
% Bias Difference in 
Means 
% Bias 
female      0.0342**       6.9    0.0432**    -8.7 
reshall      0.2598***    -46.65    0.0053    -1.4 
femalereshall      0.0509***      10.3    0.0309     6.2 
trnsf_cr      0.0519          0.7    0.0552    -0.7 
hs_gpa      0.0136       -3.2    0.0068     1.6 
act_cmpst      0.238**       -6.2    0.0340     0.9 
grants      0.2708***     -14.1    0.1744**    -9.1 
loans_      0.2653       -4.2    0.0543     1.0 
scholarships      0.3218***       -8.2    0.1174    -3.0 
benefits    10.2080       -3.3    6.8050    -2.2 
fafsa_filer      0.0823***     -19.6    0.0240    -5.7 
race      0.0414***     -14.7    0.0203*    -7.1 
ag_lifesci      0.0154*       -5.0    0.0091    -3.0 
design      0.0146*       -4.7    0.0037     1.2 
engineer      0.0441***     -10.1    0.0076     1.6 
humansci      0.0316***      10.5    0.0000     0.0 
business      0.0378***      11.3    0.0165     5.0 
* p < 0.05,** p < 0.01, *** p < 0.001 
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Figure A.1. Common Support- Participation in a Greek Organization (Unmatched). 
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Figure A.2. Common Support- Participation in a Greek Organization (Matched). 
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Table A.2  
Change in Means: Pre-Matching and Post-Matching for Involvement in a Learning Community 
 Unmatched Matched 
Variable Difference in 
Means 
% Bias Difference in 
Means 
% Bias 
Female      0.0480***       -9.7    0.0186    -3.7 
Reshall      0.0505***      15.9    0.0020    -0.7 
trnsf_cr      0.6600***          8.1    0.2660     3.3 
hs_gpa      0.1928***      46.7    0.0311***     7.5 
act_cmpst      1.7400***      46.2    0.3840***   10.2 
Grants      0.0567        2.9    0.0009    -0.1 
loans_     -1.3139***     -12.2    0.2596    -4.1 
scholarships      1.7269***      43.5    0.5698***   14.4 
Benefits      7.3510       -2.0    1.8040     0.5 
fafsa_filer      0.0514***      12.7    0.0091     2.3 
Race      0.0887***        7.1    0.0069     2.3 
ag_lifesci      0.0914***      34.1    0.0200**     6.7 
design      0.0805***     -25.2    0.0211***    -6.6 
engineer      0.2611***      62.5    0.0496***    11.9 
humansci      0.0243***        8.5    0.0037      1.3 
business      0.1035***     -32.2    0.0124     -3.9 
* p < 0.05,** p < 0.01, *** p < 0.001 
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Figure A.3. Common Support-Participation in a learning community (Unmatched). 
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Figure A.4. Common Support-Participation in a learning community (Matched). 
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Table A.3  
Change in Means: Pre-Matching and Post-Matching for Involvement in an Academic Skills 
Course 
 Unmatched Matched 
Variable Difference in 
Means 
% Bias Difference in 
Means 
% Bias 
female      0.0400**        8.0    0.0081    -1.6 
reshall      0.0193**        6.2    0.0038     1.2 
trnsf_cr      0.9369***        12.1    0.1764    -2.3 
hs_gpa      0.2034***      81.2    0.0066     1.6 
act_cmpst      1.9990***     -54.5   -0.1520    -3.9 
grants      0.0805        4.1    0.0142    -0.7 
loans_      0.4917***        7.8    0.3359    -5.3 
scholarships      0.9428***     -24.7    0.0864     2.3 
benefits      0.2180        0.1   10.6580    -2.8 
fafsa_filer      0.0425***     -10.2    0.0133    -3.2 
race      0.0078        2.5    0.0067     2.1 
ag_lifesci      0.0254***      -8.5    0.0014     0.5 
design      0.0509***     -17.3    0.0081     2.7 
engineer      0.1871***     -48.2    0.0048    -1.2 
humansci      0.0017        0.6    0.0128     4.4 
business      0.1559***      42.4    0.0024    -0.6 
* p < 0.05,** p < 0.01, *** p < 0.001 
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Figure A.5. Common Support-Participation in an Academic Skills Course (Unmatched). 
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Figure A.6. Common Support-Participation in an Academic Skills Course (Matched). 
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